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THE CHAIN SAW MORTISER. 

No branch of mechanics has received greater devel- 
opment in the United States than that which relates 
to woodworking. America has been pre-eminently a 
wood-producing country, and has brought shaping, 
planing and sawing machinery into the greatest per- 
fection. Soon after its introduction the apparently 
weak band saw was developed so as to cut the hard- 
est wood of any thickness with accuracy, economy and 
convenience undreamt of. We illustrate in our pres- 
ent issue a machine which has aptly been said to be 
an invention as revolutionary as that of the band saw. 
It is known as the chain saw mortiser. 

In indoor woodwork especially, an immense quan 
tity of mortise and tenon work has to be done, and 
machines for the purpose have been used for many 
years. The mortising machines have been construct- 
ed on the general principles of the old hand chisel and 
auger, representing in their operation the processes of 
the human operative. These machines the chaiu 
mortiser replaces, throwing into disuse the old chisel- 
ing processes, and substituting therefor a cutting tool 
which eats its way into the heart of the hardest or 
softest wood with the utmost rapidity, making therein 
a mortise of mathematical accuracy of shape, clearing 
it of even the smallest chip and leaving no core to be 
knocked out. This work it does silently; the old 
chisel mortiser in full operation was a most disagree- 
able machine in the shop, while the chain mortiser 
works almost in silence. 

The chips which it makes are by its own action 
brought opposite to the suction orifice of a rotary 
blower, by which they are blown away, making it one 
of the cleanest machines which can be used in the shop. 

The.soul cf the machine is in its chain, which, with 











its sprocket and feeder bar, we illustrate in one of our 
cuts. The chain is an endless one, somewhat similar 
to a bicycle chain, but with links toothed on the out- 
side. The links may be divided into three kinds, 
arranged in succession as shown in thesmall cut ; some 
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CHAIN SAW SHARPENING MACHINE. 


with two outside teeth and a clearance space between, 
others with two intermediate spaces with clearance 
spaces outside and between, others with a single cen- 
tral tooth. Thechain is rotated from a sprocket wheel 


to a proper state of tension by the feeder bar which is 
seen at its lower portion. A wheel rotating on accurate 
roller joints is carried by the lower end of the feeder 
bar. The right hand figure shows this roller with the 
journal cover plate removed, 

It is obvious that, if the chain is rotated in the 
proper direction, the edges of the teeth will eut 
their way through a piece of wood. in the ma- 
chine the chain is mounted on the front. Beneath 
it is a working table on which the work is placed amd 
clamped. By the action of the machine the face of 
the work is brought up against the chain so as to 
effect the mortising. The chain rotates with high 
velocity, and adeep mortise is made in the hardest 
wood, complete and ready for gluing in one or two 
seconds. 

The machine is carried on a large substantial base, 
on which a compact frame is supported, which carries 
the necessary band wheels and feed mechanism. When 
in action, the chain is kept constantly in rapid mo- 
tion, its speed varying from 1,800 to 2,800 feet 1 minute, 
and its feeder bar projecting down over the work table. 
The work table on its front is adapted to be placed 
at different angles, so that the mortises can be made 
in any desired direction. From the front of the base 
projects a foot lever, by which the belts are shifted 
back and forth, a very ingenious arragement of paral- 
lel motion levers being employed at the inzer end of 
the footlever. At the right side of the frame rises a 
spindle, with two adjustable coliars. 

As the machine is automatic in its motion, the up- 
per collar is applied to regulate the depth of the 
mortise and its position determines the rise of the 
table. The work being put in position and clamped, a 





at its upper end, as shown in the cut, while it is brought 
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| should have interfered so seriously with the Chicago 


. wenn? 
16i6 | feat, when we consider the wretched state of the rouds, 


wean The De la Vergne, the Morris & Salow, and the 


Sturges electrical machine made no effort to cover any 
great part of the course. 

The R. H. Macy had toretire after covering half the 
distance on account of broken running gear. 

Although it is to be regretted that the recent storm 
should have spoiled this most interesting contest as 
regards the number of contestants and the rapidity 
with which the course was covered, we wust bear in 
mind that the great severity of the test speaks all the 
more favorably for the excellence of the vehicles which 
completed the journey. 

The storm of a day or two previous had completely 
paralyzed vehicular transportation in the very district 
where the Duryea motocycle completed a fifty-four 
mile journey at a five mile gait, and came in to the 
winning post none the worse for the trying ordeal. 
No better proof could be given of the all-round ex- 
cellence of this vehicle. The greatest care must have 
been exercised in the proportioning of parts, and 
the general setting up, both of the motor and car- 
| riage, to enable it to battle for ten hours_against the 


IMPROVEMENT OF BOSTON HARBOR. 

A movement is on foot to procure from Congress the 
necessary appropriations for the deepening of the 
channels at Boston, so as to admit vessels of the larg- 
est class. A depth of 380 feet is necessary, while at 
present only from 28 to 27 feet at mean low water are 
available. Boston is now one of our most important 
shipping ports and enjoys a great and growing com- 
merce. There should be no delay in granting the 
most liberal appropriations for a work at once so 
necessary and advantageous to the whole country. 

_ _— > ~- 0 
THE UTILIZATION OF WIND AS A MOTIVE FORCE. 

For many centuries wind has been used in the | 
countries of the old world as a motive power. In ane! 
of the low lying lands of Central Europe the lamber- 
ling old windmill is still one of the characteristic fea- 
tures of the landscape. 
| In this country the windmill bas of late years been 
| greatly improved and brought extensively into use. 
| It is estimated there are over half a million windmills 
now running, and the annual increase in sales is esti-| combined obstacles of mud and snow. 
pore to be upward of 50,000. They are mainly used| It is, moreover, greatly to the credit of the manu- 
for pumping the domestic water supply ; in many of | facturers that all this strength should have been ob- 
the Western States a farm is scarcely considered to} ‘tained without the sacrifice of general appearance. 
be complete unless it can boast of its windmill pump. | As shown in the illustration, the Duryea motocycle is 

In some cases the mills are put to such work as/ certainly an elegant * turnout,” and for looks it could 
cutting feed for stock, grinding corn, and the various | hold its own with the average horse carriage of to- 
| lighter mechanical work of a farm. The success of the | day. 

"| improved windmill in America has encouraged the| Undoubtedly the motocyele has come to stay. For 
| manufacturers to push the trade in European countries | private use, as compared with the horse carriage, it 
land there is to-day a growing demand in the old| has many points inits favor. The space required for 
world for these very useful and economical machines, | stabling would be merely that occupied by its own 

The chief drawback to the use of wind-driven mo-| bulk; and its running expenses would be limited to 
tors is that the power is intermittent and uncertain. | the fuel consumed and such repairs as might occasion- 
It has often been proposed to store up this power, so| ally be required. 
that the supply can be drawn upon in calm weather.| We think that this new means of transportation is 
| This ean undoubtedly be done; but whether such | destined to play ap important part in the question of 
| storage can be accomplished with economical results| city traffic. In the main thoroughfares of the larger 
| is open to question. cities traffic is badly congested. The adoption of the 

Water might be raised a certain height and stored in| motocycle will largely relieve this, for the reason 
tanks prepared for the purpose. But on the basis that ‘that it occupies only about one-half the space of the 
one horse power would require the lifting of 38,000| borsejcarriage; moreover, it turns in a much smaller 
pounds one foot in one minute, it is evident that it| circle, and is in every way more flexible in a crowd- 
would require large storage tanks and much time to| ed thoroughfare. 
lift enough water tu provide a supply of any practical} The metaphorical allusion to a flow of water in 
value. To this must be added the cost and care of a| speaking of city traffic is well chosen. The “stream of 
_water motor to utilize this stored-up energy. A simple | traffic” is subject to the same laws as any fluid moving 
caleulation shows that to furnish a constant supply of | in a fixed channel. The more easily the particles ad- 
one borse power for a day of ten hours would require | jast themselves to each other, the more rapid will be 
the daily storage of 47,000 gallons of waterat a heighr| the flow, other things being equal. Nothing hinders 
of 50 feet. To accommodate this would require a tank | the flow of traffic so much asa line of vehicles mov- 
20 feet square and 16 feet high. ‘To the expense of | ing on a fixed track and having the right of way over 
such a tauk must be added the cost of the strong tower | other traffic. If such a thoroughfare as Broadway, in 
which would have to be built to carry at such a height | New York City, were asphalted from end to end, and 
this load of nearly 200 tons. The cost of receivers and | its vehicular traffic carried on by various forms of the 
motors for the utilization and storage of compressed | motocyele, its capacity would be largely increased. 
air would in like manner largely neutralize any appar-| The force of this statement will be realized by any 
‘ent utility of such device. one who has watched the ease with which the bicycle 

To store up sufficient electrical energy to run a one| can thread it« way through a crowded thoroughfare. 
horse power motor fora day of ten hours would require | Making allowance for its larger bulk, the motocycle 
a set of cells whose weight would be from 1,600 to 1,700| shows an equal facility of control. 
pounds. They would occupy some 2 cubie feet of| The general adoption of this vehicle, and the conse- 
space; and with the motor, belting, shafting and | quent removal of many thousands of horses from the 
general fittings complete, the plant would cost about | streets of our cities, would result in greatly improved 
$500, sanitary conditions. The introduction of the trolley 

There would be acertain amount of drawback to the | and the cable car removed the nuisance in part, it is 
use of this system in the fact that the handling of a| true, but it still exists. A gusty wind will raise at any 
battery necessitates some technical knowledge and|time in dry weather a cloud of dust, which is com- 
skill; a consideration that must necessarily limit the | posed more than anything else of pulverized manure. 
range of its application. Of the three systems of| The gravity of this nuisance, viewed from a sanitary 
| storage, the last mentioned would seem to be the| standpoint, is not generally appreciated. The adop- 
| best ; and with further improvewents in the way of| tion of any device, such as the motocycle, which will 
jautomatic devices for regulating the charging and | abolish the horse from a city’s streets, would be wel- 
| discharge of the batteries, we may look for a more| comed by its sanitary officers as largely conducive to 
public health. 




















Wire Flywheel. 

Among the most recent and novel applications of 
wire, attention is drawn in Hardware to the wire fly- 
wheel lately erected at the Mannesmaun Tube Com- 
pany’s works, Germany, and especially notable, in 
view of tie well known fact that heavy flywheels, 
driven at high velocities, present such dangers of 
breaking asunder from the great centrifugal force de- 
veloped. The wheel at the factory mentioned is de- 
scribed as a cast iron hub or boss, to which are attach- 
ed two steel plate disks or cheeks, about 20 feet in 
diameter. The peripheral space between the disks is 
filled in with some seventy tons of No. 5 steel wire, 
completely wound around the hub, the tensile resist- 
ance thus obtained being found to be far superior to 
that of any casting. 

This huge flywheel is driven at a speed of about 240 
revolutions per minute, or a peripheral velocity of 2°8 
miles per minute, or approximately 250 feet per second, 
which is said to be nearly three times the average speed 
of any express trainin the world. For such a con- 
structed flywheel the length of wire is estimated at 
about 250 miles. The use of paper is also regarded with 
favor for large fly wheels, the tensile strength of paper 
being enormous, and it is quite possible that some of 
the new big wheels will be built up with a paper rim. 








THE CHICAGO TIMES-HERALD MOTOR RACE. 

It was extremely unfortunate that the weather 
Times-Herald motocyele contest, which came off at 
that city on Thanksgiving Day. The recent storm had 
left the roads heavy with snow and mud. Wearetold 
that ‘for miles on the west side the boulevards were 
| unbroken fields of snowbanks and slush.” Six ma- 
chines lined up for the start: The Duryea, of Spring- 
field, Mass.: the Morris & Salom electrobat, of Phila- 
'delpbia; the H. Mueller motoeycle, of Deeatar, IIl.; the 
R. H. Macy, of New York; the De la Vergne. of New 
York ; and the Sturges electric motocycle, of Chicago. 
The Roger motocycle, with a view to giving it a long 
distance test, was started from New York to Chicago 
by road on November 15; but it was stalled by snow 
when it reached Schenectady. 

Two of the machines covered the distance fixed for 
the race ; the first being the design of an American in- 
| ventor, Charles E. Duryea, of Springfield, Mass. His 
vebicle, a gasoline motocycle, covered the fifty-four 
wiles in 10 hoars and 28 minutes; a really ereditable 





The H. Maeller, also an American machine, was second, 
making the journey in 1 hour 35 minutes longer time. 
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Wonders of the Mississippi. 

A writer in Longman’s Magazine says: The Missis- 
sippi has in the course of ages transported from the 
mountaius and high land within its drainage area suf- 
ficient material to make 400,000 square miles of new 
land by filling up an estuary which extended from its 
original outfall to the Gulf of Mexico for a length of 
500 miles and in width from 30 to 40 miles. This river 
is still pouring solid matter into the Gulf, where it is 
spread out in a fan-like shape over an extended coast 
line, depositing 362,000,000 tons a year, or six times as 
much soil as was removed in the construction of the 
Manchester ship canal, and sufficient to make a square 
mile of new land, allowing for its having to fill up the 
Gulf to a depth of eighty yards. Some idea of the vast- 
ness of this operation may be conceived when the fact 
is considered that some of this soil has to be transported 
more than 3,000 miles ; and that if the whole of it had 
to be carried in boats at the lowest rate at which 
heavy material is carried on the inland waters of 
America, or say for one-tenth of a penny per ton per 
mile over an average of balf the total distance, the 
cost would be no less a sum than §$1,190,000,000 a 
year. Through the vast delta thus formed the river 
winds its way, twisting and tarning by innumerable 
bends until it extends its length to nearly 1,200 miles, 
or more than double the point to point length of the 
delta, continually eroding the banks in one place and 
building up in another. 
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Paper Pulp Shoe Heels, 

One of the latest features of wood pulp industry is 
the manufacture in Haverhill, Mass., of shoe heels 
from that material, white pine and other kinds being 
used for the purpose. In carrying out this art the 
plan as described consists in reducing the wood in the 
usual way in digesters, after which the pulp is put 
into a tank and mixed with the substances necessary 
for imparting to heel stock the necessary requirements 
such as alcohol, litharge, tar, degras and fish glue, a 
thorough mixing of these with the pulp being followed 
by soaking the same a day or two, so that the fiber 
may be penetrated, when another application of mate- 
rials occurs. The object at this stage is to harden the 
pulp somewhat, so that it can be rolled into thick 
sheets and handled, shellac and borax accomplishing 
this, the pulp thus having the consistency of cement. 
Atthis point slakened lime is put in, and as this hard- 
ens when dry, the pulp must be rolled into sheets and 
cut into heels before the hardening takes place. With 
needed rapidity the pulp is now drawn from the tank 
in sheets, it being just thick enough, and there being 
specially arranged rollers and adjustments at the bot- 
tom of the tank for effecting this. A series of pres- 
sures through press rollers reduces the sheet to the 
right thickness, and the sheet is next placed quickly 
upon the bed of a cutter; the wheels are now started, 
and in a moment the platen falls, forcing a hundred 
or more cutters upon the sheet, shaping out a heel 
each.—N. E. Lumberman. 
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Artificial Fuel, 

Anthracite briquettes have heretofore failed as fuel 
because the material has never been used in a suffici- 
ently finely divided state. According to this invention, 
anthracite small coal (“duff”) is passed throagh a dis- 
integrator which will deliver it in such a condition that 
it will all pass through a sieve of at least twenty wires 
per linear inch, a finer conaition being preferable. It 
is then mixed with (say) 6 per cent of equally finely 
powdered pitch, and the mixture is passed on toa pug- 
mill, wherein (say) 6 per cent of coal tar or other liquid 
hydrocarbon is incorporated with the mass. The mix- 
ture prepared in this way is heated by superheated 
steam and compressed into briquette moulds at a pres- 
sure of abou ttwo tons per squareinch. If it be de- 
sired to render the briquettes smokeless, they may be 
gradually heated to about 800° or 900° C. Itisclaimed 
for these briquettes that each cakes separately in the 
furnace, that they are not deteriorated by rain, and 
that they are hard enough to bear tipping from a 
wagon or from sacks.—W. H. Biggs and R. R. Green- 
how, Glamorgan. 
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Diastasic Ferments, 

A mixture is made of sand (90 pounds), starch (10 
pounds), and water (10 pounds), and the whole heated 
by steam until the starch is gelatinized. Wheat or 
maize flour is a convenient form of starch to employ. 
The steamed mass is cooled to 100° F., and then mixed 
with a small quantity of the spores of maize smut 
(Ustilago maydis). This is spread on trays and placed 
in a room kept at 80° F., the air of which is kept 
humid. The mould spores grow rapidly and in about 
thirty six hours the moisture is shut off, when the pro- 
duct quickly dries, If the growth be allowed to con- 
tinue longer, spores are formed which are useful for 
subsequent operations. 

The finished product, either before or after drying, 
is extracted with water ; when it yields a solution rich 
in diastase, and which can be employed asa substitute 
for malt.—C. L. Hart, Chicago, U. 8. A. 
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Cycle Notes, 

The toll for wheelmen on the Brooklyn Bridge has 
been reduced from three cents to one cent, and legis- 
lation is now expected which will make the bridge 
free to all riders. The system of stopping to buy a 
ticket, which was collected a quarter of amile further 
on, has also been abandoned, and the rider now drops 
a cent in a box at the end of a stick as he rides past 
the ticket seller’s booth. 

The question is often asked, “ How long will a ma- 
chine or the tires thereon last?” Everything depends 
in answering this upon the machine’s weight, its 
quality, the weight of the rider, the character of the 
roads ridden and the care taken of the machine. But 
taking average conditions, a wheel should be ridable 
for four to six seasons, or at least 10,000 miles. With 
proper care, a well made pair of road tires should last 
the same length of time as the above estimate of a 
wheel’s life, a pair having been known in England to 
have traveled 25,000 wiles and still be serviceable. — 
The Wheel. 

Cementing a tire to the rim is a task generally left 
to the repair man, as the thoughts of the trouble at- 
tached to heating the cement and preparing it for use 
are enough to make the average person forego any de- 
sire to try the job himself. A way to cement a tire to 
any kind of a rim without heating the cement is by 
taking hard red cement, grind as finely as possible and 
let it stand for several hours in a large mouthed 
bottle, first having covered with benzine. An oc- 
casional shaking should be given it, until the cement 
is thoroughly dissolved, when it is ready for use. The 
rim should be cleaned with a cloth saturated with 
benzine, and a heavy coat of the cement applied to 
the rim with a brush. Then apply benzine to the part 
of the tire that sets in the rim, put on the tire and in- 
flate hard. A tire cemented on the rim in this manner 
will never work loose. In order to remove it, benzine 
should be forced under the tire to soften the cement. 
The application of cement will suffice for any number 
of tires, as once on the rim it alwaysremains. To 
keep this cement ready for use, it should always be 
corked.—N. Y. Recorder. 

[And to prevent explosion, see that there is no fire 
or flame within a mile of the benzine.] 

In Vienna, Austria, all bicycle riders before obtaining 
permission to ride on the public streets are required to 
pass an examinvation. They are required to ride be- 
tween boards laid on the floor without touching the 
sides or edges of them. At the word of command 
they must beable to dismount either right, left or 
backward; until the rider passes this examination 
satisfactorily, a license to ride on the public highway is 
refused him. 

An American tourist is said to have recently sent 
his bicycle from London to Paris by mail at a cost of 
a few pence, and received itin perfect order. The 
English parcels post now carries mail packages not over 
twenty pounds in weight. and not of a higher value 
than $100, from any point in England to any place in 
France at what appears to be a ridiculously low tariff. 
The bicycle weighed just twenty pounds. The wheels 
and handle bars were removed from the frame and 
carefully wrapped in heavy paper, so asto make a 
compact bundle, before the postage was paid, and 
when the wrappings were removed at the tourist’s 
hotel in Paris, the machine was in perfect condition. 

In East Orange, N. J., the Board of Education has 
just erected a special building for storing the bicycles 
ridden by pupils. It is 60 feet long and 16 feet wide, 
with racks on both sides and a passageway between 
for the wheels. The wheels are stored here during 
school hours, the building being locked up by the jan- 
itor, and opened at noontime and at the close of school. 
This is probably the first building that has ever been 
erected as an annex to a school for the purpose of stur- 
ing the bicycles of the pupils. 

When the bicycle is put away for the winter, it 
should be thoroughly cleaned and vaseline or gua 
grease rubbed over all the bright parts, and the bear- 
ings should be flushed with oil. The tires should also 
be thoroughly cleaned, and the machine inverted so 
as to rest on the handle bar and saddle, so that the 
weight will not rest on the tire. A bicycle stand is 
still better, or the wheel may be suspended from the 
ceiling. The tires should be kept fairly hard during 
the winter. 

A new horse and bicycle riding academy, of large 
dimensions, is now being erected in New York City, at 
Sixty-sixth Street and Central Park, west. A novel 
feature will be the bicycle ring upon the roof. 300 x 90 | 
feet ; there will also be a riding ring, 200 x 90 feet, and! 
an inclosed bicycle ring, 234 x 90 feet. 

The latest invention of the French is a bieyele for 
use on land and water. It is described in Hardware 
as follows: “The wheels are preferably of copper, 
their side platesinclosing a large central air space. 
The rear wheel, forming the drive wheel, has on its 
sides lateral blades to engage the water when the bicy- 
cle is so used, and its felly is toothed to enable it to 
take bold of ice when the rubber tire, which is only 
designed for land use, is removed. To hold the bicycle 
upright when used in the water, side weights are con- 
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nected by suitable bails to the wheel axles, but when 
the machine is used on land, these weights are raised 
by chains which pass through a tube depending from 
the frame bars, links of the chain engaging « stop or 
pin to hold the weights raised. The saddle of the 
machine is of a form designed to prevent the water 
from splashing up against the rider, and has at its 
rear end a lateral mud and water guard.” 





Demand for Five Weeks @Gid Chickens, 

At a large stock farm in Maryland, where a spe- 
cialty is made of poultry, it is stated that 20,000 young 
chickens have been marketed in the year past, and 
that a single hotel in New York City would be glad 
to make a contract for the entire production. A “ baby 
white ” Plymouth Rock “broiler” is said to be the 
especial favorite, and one explanation of the manner 
in which they have come to be so popular is thus given 
by the Rural New Yorker: “A few years ago the 
family of one of our American millionaires went to 
Paris and ate a dinner at which little birds were served 
—one for each guest. They were smaller than ordi- 
nary broilers, one whole one providing about meat 
enough for each person. This seemed like an agree- 
able fad, and when they returned to America this 
family demanded these little birds in place of broilers. 
This fashion has spread among the rich until a plamp 
chicken five weeks old will often seli for as much as 
a large broiler. Of course this meansa gain to the 
feeder of at least a month’s feeding. it just illustrates 
how changes in fashion strike below the surface into 
the production of articles of food. The rich and 
fastidious demand delicacies—fruits, vegetables and 
meats out of their natural season. This demand 
stimulates inventive genius, aud men are found who 
invent the appliances needed to produce the artificial 
conditions required to grow plants and animals out of 
their seasons. These appliances are improved and ex- 
tended until what was once a luxury becomes cheap- 
ened to a necessity, and rich and poor alike enjoy it. 
That is the history of forced fruits and vegetables, 
broilers, hothouse lambs, etc.” 
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The Cost of Bad Moads, 

The office of road inquiry of the Department of 
Agriculture has completed an interesting investiga- 
tion relating to the use of the common roads of the 
United States. Returus have been received from 
about 1,200 counties, showing the average length,of 
haul from farms to markets or shipping points to be 
12 miles; the average weight of load for two horses, 
2,002 pounds ; and the average cost per ton per mile, 
25 cents, or $2 for the entire haul. Estimating the 
farm products at 219,824,227 tons in weight, and mak- 
ing estimates on other articles carried over the pub- 
lic roads, it is calculated that the aggregate expense 
of this transportation in the United States is $946,414, - 
665 per annum. Reports have been asked from the 
United States consuls abroad of the expense of haul- 
ing where the roads are good, so as to render possible 
a calculation which will show how wuch of this large 
outlay is due to bad roads. The estimate is ventured, 
however, upon information ia the office of road in- 
quiry, counting the loss of time in reaching markets, 
the enforced idleness and the wear and tear to’ live 
stock and hauling machinery caused by poor roads, 
that two-thirds of the cost might be saved by an im- 
provement of the roads. 
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The British Cruiser Blake, 

H.M.8. Blake recently had an eight hours’ natura! 
draught trial and a four hours’ forced draught trial of 
her propelling machinery, subsequent to having her 
boilers retubed and fitted with Admiralty pattern 
ferrules in Chatham yard. Both trials were satisfac- 
tory, the original specified indicated horse power of 
20,000 having been easily maintained. The Blake, it 
will be remembered, has two sets of triple expansion 
engines for each screw, and the designed piston speed 
was 840 feet. There are six double-ended boilers, each 
with eight furnaces, and an additiena! single-ended 
boiler for auxiliary machinery. The detailed results 
are as follows : 





BND GE Gs cesnscccccccceeessceccccnces November 6, 1895. 
Nature of trial............c000 sssseeee . Four hours fuil power, 
forced draught. 
DORE GE WORE... coccscccccsccccone Forward, 24 ft. 10 in 
o = WP evdeccccoccccacccess Aft, 27 ft 
Speed of ship, knots. ...........s0000+ ‘ 20 by log. 


Steam pressure in boilers... . ootiee 147 Ib. 
Air pressure in stokeholds.............. 26 in. of water. 
Revolutions per minute................. Starboard, 96°5. Port, 991 


Forw. Aft Furw. Aft 

Vacuum in condensers. .............«+++ 6S BS BW WS 
Mean pressure in cylinders: 

Eee . MT WS BS Ws 

Intermediate. ........-....00..- . BO #02 SZ We 

Le RE SPE ES ae . 44 192 46 WS 
Indicuted horse power, mean for each s t 4,853 4,773 5,008 4,460 
Total (starboard and port)......... 9,711 9,868 
cnc sanaronsceessaccbantastes 19,579. 


On preliminary trial the ship made 21°5 knots, and 
the indicated horse power was 20, 182. 
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THE CHAIN SAW MORTISER. 


(Continued from first page.) 
simple depression of the foot throws the belts and the 


BY J@AN HELOUIS AND CHARLES DE SAINT-PERE. 


This process allows to fix upon tissues, by the aid of 


table moves upward, pressing or rather feeding the | the light, mordant dyeing dyestuffs, so as to produce 


work against the rotating chain, 


As fast as the ta-| designs or photographs upon the tissues by simple dye- 


ble lifts the work the chain euts into the wood until/ing. After carefully cleaning the material by the 
the limit of the depth is reached and the feed auto- | usual processes, it is dipped into the solution ofa sub- 


‘ally 
moved or shifted, the mortise being made ab- 


math 
can be 
solutely complete by this operation. 

It will be seen that a constant rush of chips must 
ensue upon the operation of the rapidly moving chain. 
These are thrown upward to be 
caught by a hood bent over the upper sprocket wheel, 
from which hood opens the suction aperture of a small 
The chips are drawn into the fan, which expels 
For different mortises, chains and 
widths are provided. 


almost vertically 


fan. 
them by 
feeder bars of different 
in bard service a chain runs two weeks or more 

The sharpening is exe- 
or carborundam) grinder, 


a pipe. 


without sharpeving. 
euted by an emery 

the curve of the face of which is so regulated 
as to cause a slight protrusion of the outer 
corners of the teeth, in ordar to give the chain 
the proper bite It is computed by absolutely 
disinterested parties that one chain saw mor- 
tiser will replace and do the work of three to 
five ordinary machines. 

Every conceivable contingency is provided 
for inthe machine The action is so purely a 
eutting one that it never splits the wood and 
van work in the most resinous kind of Georgia 
pine, in bardest hickory and elm or in smooth 
white pine with equal facility. For hard wood 
it is computed that it will sink a mortise with 
five or six times the rapidity of the ordinary 
it never splits the wood and a mor- 
tise can be made as to leave hardly the 
thickness of a piece of paper between the aper- 
ture and the side of the wood without split- 
ting 

The machine is maaufactured in a large and 
well equipped plant at New Britain, Conn., and 
the general agent is Mr. Siduey B. Whiteside, 
No. 139 Liberty Street, New York City. The 
wachine can be seen in operation in numer- 
ous representative woodworking factories, 
among them the works of the Bradley & Cur- 
rier Company of this city 
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Improved Arms for the National Guard, 
New Werk State, 

The New York State Board of Examiners, 
consisting of Albert D. Shaw, Eliphalet W. 
Bliss and Robert H. Thurston, appointed to 
select an improved magazine breech-!oading 
rifle for the National Guard of the State of 
New York, in accordance with the terms of 
chapter 600 of the laws of 1895, gives notice 
that it will, on or before Tuesday, December 
17, 1895, accept for examination and test, in 
eumpliance with the 'terms of said act, any 
magazine breech-loading rifle of American in- 
vention and manafacture, subject to such rules 
as may be prescribed in conformity with said 
act, due notice of which hereafter to be given. 
Said rifle may be delivered to the board or its 
representative at the office of the board, No. 17 
Adams Street, in the city of Brooklyn, N. Y., 
on or before the 17th of December next. No- 
tice of the time of examination and test and 
the wethods to be adopted will be made later. 
Guns offered for test must be shipped at owner’s 
risk and expense, each in a wooden case with 
hinged lid fastened with two suitable padlocks 
of different each lock to have 
two keys, the keys of one to be retained by 
the owner, others to be delivered to the 
secretary of the board when the case is received 


coum bination, 
the 
by him; ali cases containing guns to remain 
in the custody of the board of examiners and 
at its disposal until the examination and test 
shal! have been completed. No gun will be 
received withont satisfactory proof that it is 
of American invention and manufacture; and 
every applicant will be reqaired to furnish reasonable 


guarantee of compliance with the conditions contem- 





ceases, the table is dropped and the work | stance which is sensitive to the action of light and sus- 


ceptible of leaving a basic metallic oxide upon the 


| fiber such as: the alkaline chromates and bichromates 


which leave a brown chromium oxide (ammoniacal 
sodium chromate, ammoniacal potassium chromate, 
bichromate of potash, of soda and of ammonia); the 
highest degrees of iron salts (perchlorids, oxalates. 
citrates, tartrates, bioxalates, bicitrates and bitar- 
trates of iron); the uranium salts, especially nitrate of 
uranium ; and the salts of copper, especially perchlorid. 
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FEEDER BAR. 


DETAILS OF CHAIN AND 
The salts of gold, silver and platinum, although sensi- 
tive to the rays of light, are not available, because the 


plated by the law and the regulations made in pursu- finely divided metal which they leave upon the fiber 


ance thereof 
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Printing ia Several Colors, 
According to F. Barnwell, Manchester, England, 
ordinary printing inks are treated with three mixtures 


successively. 


consists of sulphuric ether and chloroform: the third 
of liquid ammonia, spirits of ammonia (arom.), and 
ipecacuanoha, After pouring off any liquid, the ink is 
Inks of various colors so prepared may 
be used side by side on the same inking roller without 
in the least flowing sideways and mixing with one 
another, and thas several colors may be printed in one 
impression, 


ready for use 








has no affinity for dyestuffs. The material is in the 
dark impregnated with one of the above named salts, 
or a mixture of them, is dried likewise in the dark, and 
then ander a photographie negative for a suitable 


i | time exposed to the light, when an image is formed, 
The first contains castor oil, turpentine, | Whose color and intensity vary according to the nature 
glycerine, oil of tar, and copaiba balsam: the second | 


of the salt used. The tissue is then washed, in ordi- 
nary water acidulated with hydrochlorie or sulphur- 
ous acid, for the alkaline chromates and bichromates, 
when the brown oxide, which has little affinity to dye- 
stuffs, is transformed into a green oxide, which is a 
powerful mordant; or in ordinary water for the salts 
of uranium, iron, copper, ete. The materials can thus 
be dyed at once, or may be dried and pat away until 


wanted to be dyed, either with natural or artificial | 
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mordant dyeing dyestuffs, as usual.—Mon. d. |. Teint.; 
Textile Colorist. 
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Melting Points of Metals. 

M. Pictet remarks that pure metals with high melt- 
ing points, such as platinum, iron, copper, and gold, 
are all comparatively strong, and that, conversely, 
metals having low melting points—zinc, lead, bismuth, 
and tin—are relatively weak ; that metals with high 
melting points must necessarily be coherent and 
tenacious, because much heat is required to drive their 
molecules apart in reducing them to the liquid mobile 
state in which the molecules have very small coherence, 
and therefore at ordinary temperatures much force 
must be applied to overcome the cohesion of the mole- 
cules and break the mass. On the other hand, in 
metals with low melting points a slight elevation of 
temperature will overcome the molecular cohe- 
sion and render them liquid, that is, will melt 
them. Such metals will be weak, because if 
little heat is required to melt the metal, less 
force will be needed to tear it apart; hence 
melting point and tenacity are clearly connect- 
ed. It is also shown that the tenacity of pure 
metals and alloys is greatly increased by ex- 
treme cold, that is, by the closer approximation 
of their molecules, proving that metals become 
stronger at temperatures furthest removed 
from their melting point. 

——_—_—__ — eo eo 
Do Birds HReason? 

In the spring of 1894 I put up two high 
poles in my yard; at the top of these I piaced 
two boxes, each containing two compartments ; 
one of these poles was intended for my old 
associates the purple martins (P. purpurea) who 
generally arrived between the middle and last 
week of April; to sojourn with us until the 
fall reminds them of their autumu migration 
south ward. 

The other pole was for the occupation of my 
little friends the wrens (T. aedon), who arrived 
a little earlier than their above neighbors. 

The wrens (two pairs) duly arrived, and after 
closely inspecting every knot hole and crevice 
to be found, in or about the outhouses and 
barn, finally selected the box appointed for 
them; which, although a new one to them, 
occupied the piace of an old one, which had 
been taken down the previous winter; and 
in which they had- nested for some years. 
They rapidly commenced work, and soon nu- 
merous sticks adorned their respective com- 
partments; when suddenly a pair of English 
sparrows (P. domesticus) put in an appear- 
ance, and driving away its occupants, took 
forcible possession of both compartments. The 
wrens retreated and disappeared, but in the 
short time of ten minutes returned with rein- 
forcements, consisting of about seven or eight 
other wrens, who after a sharp conflict drove 
the intruders from the field. 

The sparrows, in about fifteen minutes, also 
returned, they in their turn having picked up 
about ten recruits, and vigorously attacked 
and put to flight the whole army of wrens. 

While attentively watchivug the battle, and 
considering it about time for my interference, 
I noticed a wren slip over my birdhouse, and 
enter one of the compartments of the martin 
box, which was upon a much higher pole, and 
distant about ten yards from their pole, upon 
whose box the victorious sparrows were chip- 
pering and showing every sign of victory. 

The wren soon stole away and disappeared, 
and one of the female martins came out of its 
compartments, and was soon joined by the 
other female; in a few minutes the male 
martins arrived very closely together, and utter- 
ing a few notes all four charged the sparrows, 
and in a minute or two had completely routed 
the aggressors, who never returned ; the mar- 
tins returned to their box, and soon the four 
wrens came back, and settled down happily. 

I thought this was a clear case of bird sense, 
and bird language on the wrens’ part ; for finding they 
could not bold their own, appealed to their neighbor- 
ing wrens first, but where they found them so quickly 
I could not say, for I only knew of one nest, about two 
hundreds yards distant, also their shrewd policy, when 
the enemy was reinforced, in applying for help to their 
powerful neighbors. 

The martins attacked the sparrows in a similar way 
that bee martins employ in fighting hawks or other 
birds who approach their nests.—E. Kroy, in the 
Museum. 
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An Immense Fiywheel, 

An immense flywheel, twenty-eight feet in diameter, 
having a face four feet broad, and weighing 180,000 
pounds, is on its way from Philadelphia to Joliet, Ill. 
It is being transported in two sections, on two cars 
built for the purpose. 
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A LIGHTNING AND HEAVY CURRENT ARRESTER. 

The illustration represents a current arrester, charge 
grounder, open-circuit alarm, and automatic live wire 
tester, patented by Miller R. Hutchison, of No. 18 
North Commerce Street, Mobile, Ala. It is intended to 
protect telegraph, telephone, fire alarm, call bell, and 
all low-potential instruments that are liable to damage 
from lightning and live wires, giving notice by an 
alarm bell of the passage of a heavy current, and de- 











HUTCHISON’S CURRENT ARRESTER. 


termining whether it is due to a stroke of lightning or 
a continuing and dangerous current from a live wire 
of high potential. The ordinary line current, enter- 
ing the instrument at a binding post, passes by wire 
into jaws on the base of the instrument,thence through 
a bar constituting a drag switch and into a suppurt, 
and through an upright and wire to the metal bear- 
ing in which is journaled a spring-actuated pivoted 
shunt bar, the limit of the motion of which is indicated 
by the dotted lines. From the shunt bar the current 
passes to a pivoted armature lever normally held out 
of contact with the magnet by a spiral spring, the bot- 
tom end of the magnet wire being also connected with 
the bearing in which the armature lever is journaled, 
and the magnet being connected with a ground 
wire. When alive wire or heavy charge of lightning 
strikes the line wire, the magnet attracts the armature 
lever to free the shunt bar from its catch at the other 
end of the lever, when the shunt bar springs over to 
the position shown by the 
dotted lines, and into con- 
tact with spring jaws form- 
ing a shunt bar support 
and holder, a grounding 
wire from which grounds 
the charge and entirely 
cuts out the magnet. At 
the same time the rising of 
the armature lever effects 
contact, through a stand- 
ard, with the terminals of 
a bell circuit to sound an 
alarm, the alarm bell ring- 
ing continuously until the 
instrument is reset. This 
may be effected by grasp- 
ing a rubber handle of the 
shunt bar and pulling it 
over until its end is caught 
by the catch of the arma- 
ture lever. but in case the 
alarm had been caused by 
a live wire, this would 
burn out the magnet be- 
fore the armature lever 
eould be again removed 
from contact, and as a 
precaution against this 
provision is made for open- 
ing the circuit automatic- 
ally through the drag 
switch, the detail of which 
is shown in one of the 
small figures, With this 
switch in circuit there is 
no current on the shant 
bar when reset by the ope- 
rator, and not until the 
circuit is reformed by ad- 
justing the drag switch, 
when, if the heavy current is still on, the shunt bar 
quickly and sensitively parts from the catch of the 
armature lever, and the magnet is not burned out. 
For switchboard use, or where more than one instru- 
ment is used, the instraments may be arranged on a 
table, as showu in one of the small figures, the con- 
nections being so made that the alarin will be rung 
from any one of the instruments, 


AN IMPROVED STEAM CONDENSER. 

The illustration represents a simple and inexpensive 
condenser designed to condense exhaust steam at a rel- 
atively high temperature, thus obviating excessive 
back pressure on the engine piston. The improve- 
ment has been patented by Michael and James V. 
Spelman and William H. Graves, of Shreveport, La. 
The shell of the condenser is formed of two parts, 
united by flanges and bolts, and within its lower part 
is an inverted cone receiving vessel having an over- 
flow pipe delivering into the bottom of the shell. Above 
the receiver is an inverted cone perforated distributer, 
supported by the upper part of the shell immediately be- 
low a deflecting cone wherein slides a vertical perforated 
tube, to more or Jess fally close the outlet from the 
condenser. The exhaust pipe delivers into the con- 
denser centrally at the bottom (the drain pipe leading 
from one side), and the entering steam is directed up- 
| ward in divided currents until it strikes the deflecting 
cone at the top, when it is forced downward through 
the distributer, to be further divided and thrown 
evenly throughout the whole upper part of the shell, 
causing it to condense rapidly, and the water of con- 
densation being caught by the receiver and flowing 
out through the drain pipe. 

2 Ee 
THE CHICAGO MOTOCYCLE RACE. 

In 1894 a great impetus was given to the automobile 
carriage by a competition organized in Paris by the 
Petit Journal. The course was from Paris to Rouen, 
75 miles, and the prizes amounted to $2,000. Fifteen 
‘competitors started in the race, the best time being 
'5 hours and 40 minutes. On June 11, 1895, occurred 
another race in France, for prizes aggregating $8,000. 
The course measured 727 miles, and was from Paris to 
Bordeaux and return Sixty-six vehicles competed, 
and the best time wasimade by a petroleum carriage, 
which made the entire journey in 2 days and 58 min- 
utes, or at the rate of 149 miles an hour. 

With a laudable intent to awaken widespread inter- 
est in the motocycle, two papers offered last July sub- 
stantial prizes aggregating $10,000 to be competed for 
by horseless vehicles. The Chicago Times-Herald 
offered $5,000 in four prizes for the winners in the race 
of November 2, and the Engineer of London offered 
about $5,000 for a race to be held in England Under 
the existing law in England, which prohibits the use of 
steam carriages on the roads at a greater speed than 
four miles per hour, no adequate competitive trial 
could take place, but a repeal of the law is confidently 
expected, so that allowing time for necessary legislation 
the competition can scarcely take place at an earlier 
date than October, 1896. No vehicle must weigh over 
two tons, the limit being fixed by the Shaw-Lefevre 
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THE DURYEA FIRST PRIZE MOTOR WAGON. 


feared that the time was too short for American in- 
ventors to constract motocycles which would stand a 
fair trial when compared with the skilled construction 
of the most experienced French and German makers. 
This prediction was fulfilled, for out of nearly one hun- 
dred machines entered, and after a postponement of 





over three weeks, only six contestants started on 
Thanksgiving day morning, November 28. It 1s pro- 
bable the terrible storm just preceding the day fixed 
for the trial and the accumulation of snow and mad 
deterred many from appearing. 

The route selected was as follows : 

Midway Plaisance, Washington Park, Fifty-fifth 
Street Boulevard, Michigan Boulevard, Rash Street, 
Lake Shore Drive through Lineolu Park, the Sheri 
dan Drive and Kenmore Avenue to Evanston; thence 
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SPELMANS & GRAVES STEAM CONDENSER. 


south on Clark Street and Ashland Avenue to Roscoe 
Street and Western Avenue, west on Belmont Ave 
nue, southeast on Milwaukee Avenue to Humboldt 
Boulevard and through Huwboldt, Garfield and 
Douglas Parks to Western Avenue Boulevard, east on 
Fifty-fifth Street boulevard and Washington Park to 
Jackson Park and the Mid way. 

Three days before the race, Chicago was visited with 
a veritable blizzard, which almost entirely cut off the 
city from telegraphic communication, crippled rail 
roads, and brought the cable and trolley ears to a 
standstill. The streets were choked with snow, which 
was soon mixed with the accumuiations of dirt, until 
they became well nigh impassable. The snow was 12 
inches deep in places. It wasin the midst of this city 
of snow and slush that six motocycies started for their 
race at 8:55 A. M. on Thanksgiving morning. 
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The vehicles competing were: The Duryea motor 
carriage, of Springfield, 
Mass.; the Morris & Salom 
electrobat, of Philadelphia, 
Pa.; the Benz-Mueller mo- 
tocycle, entered by Mr. H. 
Mueller, of Decatur, I). 
the Roger motocycle and 
the De la Vergre moto- 
cycle, of New York; ant 
the Sturges electric moto- 
eyele, of Chicago. 

The course was fifty 
four miles long. The De 
la Vergne machine quit at 
Sixteenth Street ; the Mor 
ris & Salom  electrobat 
and the Sturges electric 
motoeyele made short 
runs and then dropped 
out of the race. Both the 
electric vehicles returned 
in good condition and 
made a good showing wun- 
der the circumstances. The 
Roger machine broke its 
running gear when half of 
the course was covered 
and lost the race. 

The probable winner of 
the first prize was the 
Charles E. Durvea gasvo- 
line motoeycle, which made 
the fifty-four mile run in 
ten hours and twenty- 
three minutes. 

The Benz-Mueller moto- 
cycle came in second, 
eovering the course in 
eleven hours and fifty 
eight minutes. Consider- 
ing the condition of the 
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bill, which was introduced during the last Parliament. | roads, this showing was very Satisfactory. An en- 
When the Times-Herald first made its offer, it was | graving of this machine will be fonnd in our paper of 


November 16, 1895. The prizes offered were as fol- 
lows : 

First prize—$2,000 and a gold medal, the same being 
open to competition to the worid. 

Second prize—$1,500, with a stipulation that in the 
event the first prize is awarded to a vehicle of foreign 
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invention or manufacture, this prize shall go to the 
most successful American competitor, 

Third prize—$1,000. 

Fourth prize—$500. 

The third and fourth prizes are open to all competi- 
tore. foreign and American, 
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A KEY RETAINING DEVICE. 

For holding and securing keys in asylums, prisons, 
hotels and other places where many keys are required 
to be kept for the usual service, holding them in such 
way that they can only be removed by one having the 
proper release key, the Improvement shown in the ac- 





We present an illustration of the first prize winner. 
The Duryea carriage is made by the Duryea Motor | 
Wagon Company, of Springfield, Mass, The Duryea) 
wagou weighs about 700 pounds and is built for either 
two or four persons, The one sbown in the engraving 
is arranged for two people. It is driven by two three- 
horse power motors, which use ordinary stove gaso- 
line, so that the expense of running is less than one- 
half cent a mile. 

The wagons have a carrying capacity of eight gal- 
lons, so that they will ran from 100 to 200 miles. The 
wagon needs recharging with water each day, and 
both the gasoline and water can be supplied to the 
wagon in five minutes. The object of the tank of 
water is, of course, to prevent the motor from over- 
heating. Its rans backward or forward with equal 
facility, and has four speeds forward and one speed 
backward, It can be geared to different speeds to 
suit the roads of any locality, and may be run at any 
speed desired below its limit over roads over which 
ordinary traffic travels. The wheels of the carriage 
are 34 and 38 inches in diameter and are equipped with 
24¢ inch poeomatic tires, and it is easily governed, be- 
ing steered and speeded by the same lever, being 
steered by a sidewise motion of the lever and speeded 
by a verticai motion. It is provided with a powerfal 
brake, and as its motors are wholly independent, one 
will propel the carriage even if accident affects the 
other. As an electric spark explodes the charge, the 
danger of explosion is reduced to a minimum, 
—<> +. >< — 
A Drop of Water. 





in the ocean and in the 
The history of 
a single drop taken out of a glass of water is really a 
romantic one. No traveler has ever accomplished such 
distances in his life. ‘That particle may have reflected 
the palm trees of coral islands, and has caught the sun 
ray in the arch that spans a cloud clearing away from 
the valleys of Camberland or California. It may have | 
been carried by the Gulf Stream from the shores of | 
Florida and Cuba, to be turned into a crystal of ice, 
beside the precipices of Spitzbergen. It may have} 
hovered over the streets of London, and have formed | 
a part of murky fog, and have glistened on the young 
grass blade of April in Irish fields. It has been lifted 
up to heaven and sailed in great wool-pack clouds 
across the sky, forming part of a cloud mountain 
echoing with thunder. It has hung ina fleecy veil 
many miles above the earth at the close of long sea- 
sons of still weather. It has descended many times | 
over in showers to refresh the earth, and has sparkled | 
and bubbled in mossy fountains in every country in| 
Europe. And it bas returned to its native skies, hav- 
ing accomplished its purpose, to be stored once again | 
with electricity to give it new life-producing qualities 
andsequip it as beaven’s messenger to earth once more, 
—Chas. 8. Whiting, in the Museum. 
><> 
Calcium Carbide. 


The water which is now 
river bas been many times in the eky. 











At the annual meeting of the German Electro- 
Chemical Society, Dr. Borchers exhibited an apparatus 
by which he not only succeeded, nearly ten years ago, 
in preparing calcium carbide, bat also showed that all 
the oxides which were regarded as irreducible could 
easily be reduced by the action of carbon. It con- 
sists of a small chamber or farnace of fire brick, through 
the walls of which pass thick carbon rods 40 mm. in 
diameter. Inside the chamber these are connected by 
a thinner carbon rod, 4 mu. in diameter and 40 mm. 
long. The furnace is fed with a mixture of lime and 
earbon. The action is not electrolytic; the effect of 
the current being simply to heat the lime to a tempera- 
ture at which it is reduced by the carbon. An E.M.F. 
of 12 volts and a current of 90 amperes is used. The 
current may be either direct or alternating : and by 
diminishing the iength of the thinner rod calcium car- 
bide can be produced with an E.M.F. of only 1 volt, so 
that electrolysis is out of the question. The reactions 
which take place are: (1) Ca0+C=Ca+CO;; (2) Ca-+ 
C.=Cal, 

The above reactions are supposed to have been dis- 
covered by Moissan and Wilson, but the author refers 
to publications by Wo6bler (1862) and himself (1891).— 
Zeits. f. Elektrotechnik. u. Elektrochem. ; Jour. Soc. 
Chem. Ind. 


+ 


POTASSIUMORTHODINITROCRESOLATE is the name of 
& new antiseptic discovered in Germany, but as it is 
intended to be used generally, it is also called antinou- 
Une part of the substance in from 1,500 to 2,000 
parts of soapsuds is destructive to all the common 
parasites injurious to plants. Yeast used in brewing 
remains fresh for a long time when treated with it; it 
destroys al] bacteria, and yeast can endare a solution 
as strong as five per cent of the substance. It is odor- 


companying illustration has been patented by Richard 
Hensley, of Salem, Oregon. Fig. 1 is a face view of the 
device, which is represented in section in Figs. 2 and 
8, Fig. 4 showing the key. The key-holding hook is 
pivoted to swing down, as shown in dotted lines, and 
at its upper end is a bevel and notch adapted to en- 
gage a bolt of the lock on the rear of the face plate, as 





HENSLEY'S LOCKING BOARD FOR KEYS. 


shown in Figs. 2 and 3, the bolt being spring-pr essed 
and being disengaged from the hook by the release 
key. 
—t+ere. = — ———— 
THE LEBER PATENT PORTABLE FIRE ESCAPE. 

A simple and inexpensive portable fire escape, 
which may be packed in small compass to take 
but little room in a traveler's trunk or bag, is 
shown in the accompanying illustration. It has been 
patented by Victor Leber, and is manufactured by 
the Turner Machine Company, of Danbury, Conn. It 
consists of a clamp adapted to slide upon a rope, as 
shown in the small figure, the clamping or frictional 
pressure upon the rope being readily controlled by 
the person using the device. The two hinged parts 
of the clamp are provided with registering half 
grooves adapted for convenient use on different sizes 
of rope, and the clamp is held in gripping position 
upon the rope by a threaded locking lever on the 
outer end of which is a finger wheel. At the top and 
bottom of the clamp are rings through which the 
rope passes, affording a slight frictional brake, and 
at the bottom is also a double hook to which may be 
attached body and shoulder straps to support one 
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THE LEBER PATENT PORTABLE FIRE ESCAPE. 


making use of the device in escaping from a building. 
When the escape is permanently fixed in houses or 
factories, the rope is preferably attached to a 
hinged arm secured at the inside of the window cas- 
ing. The device may also be secured to the window 
casing. When several persons are in one room, the 
frictional pressure of the clamp may be controlled by 
one standing in the room to let down different indi- 
viduals in turn, the looped end of the rope being then 
secured to the straps by which the person is sus- 
pended, and the rope sliding through the clamp. As 
one person reaches the ground, it is ready for another 
to descend. Each apparatus is tested to 1,000 pounds 





jess and very cheap. 





before leaving the factory of the manufacturers, and 
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the whole device is designed to be so simple and 
safe in its mode of operation that there shall be no 
reasonable possibility of a person failing to make it 
work properly in an emergency. This apparatus 
may also be conveniently employed by painters, 
builders and electricians, and by all engaged in work 
necessitating their being suspended outside build- 


ings. 
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Remedial Foods. 

This list of food remedies compiled by the House- 
keeper is well worth preservation for reference : 

Celery is invaluable as a food for those suffering from 
any form of rheumatism ; for diseases of the nerves 
and nervous dyspepsia. 

Lettuce is useful for those suffering from insomnia. 

Water cress is a remedy for scurvy. 

Peanuts for indigestion ; they are especially recom- 
mended for corpulent diabetes. Peanuts are made 
into a wholesome and nutritious soup, are browned 
and used as coffee, are eaten as a relish, simply baked, 
or are prepared and served as salted almonds. 

Salt to check bleeding of the lungs, and as a nervine 
and tonic for weak, thin-blooded invalids. Combined 
with hot water is useful forcertain forms of dyspepsia, 
liver complaint, ete. 

Onions are almost the best nervine known. No 
medicine is so useful in cases of nervous prostration, 
and there is nothing else that will so quickly relieve 
and tone up a worn-out system. Onions are useful in 
all cases of coughs, colds and influenza; in consump- 
tion, insomnia, hydrophobia, scurvy, gravel and kin- 
dred liver complaints. Eaten every other day, they 
soon have a clearing and whitening effect on the com- 
plexion. 

Spinach is usefal to those suffering with gravel. 

Asparagus is used to induce perspiration. 

Carrots for suffering from asthma. 

Turnips for nervous disorders and for scurvy. 

Raw beef proves of great benefit to persons suffering 
from consumption. It is chopped fine, seasoned with 
salt, and heated by placing it in a dish in hot water. 
It assimilates rapidly, and affords the best of nourish- 
ment. 

Eggs contain a large amount of nutriment in a com- 
pact, quickly available form. Eggs, especially the 
yolks of eggs, are useful in jaundice. Beaten up raw 
with sugar are used to clear and strengthen the voice. 
With sugar and lemon juice, the beaten white of egg 
is used to relieve hoarseness. 

Honey is wholesome, strengthening, cleansing, heal- 
ing and nourishing. 

Fresh ripe fruits are excellent for purifying the blood 
and toning up the system. As specific remedies, 
oranges are aperient. Sour oranges are highly recom- 
mended for rheumatism. 

Watermelon for epilepsy and for yellow fever. 

Cranberries for erysipelas are used externally as well 
| as internally. 

Lemons for feverish thirst in sickness, biliousness, 
low fevers, rheumatism, colds, coughs, liver complaint, 
etc. 

Blackberries as a tonic. 

Tomatoes are a powerful aperient for the liver, a 
sovereign remedy for dyspepsia and for indigestion- 
Tomatoes are invaluable in all conditions of the system 
in which the use of calomel is indicated. 

Figs are aperient and wholesome. They are said to: 
be valuable as a food for those suffering from carcer. 
They are used externally as well as internally. 

Bananas are useful as a food for those suffering from 
chronic diarrha@a. 

Pieplant is wholesome and aperient ; is excellent for 
rheumatic sufferers and useful for purifying the blood. 
8 ae a + em 
Alumina from Clay. 

Av important contribution appears in Comptes 
| Rendus, by Heibling, indicating the production of 
‘alumina from clay, so as to be absolutely free from 
| silica and readily convertible into sulphate, ete. To 
this end the clay is thoroughly incorporated with a 
mixture, in equal parts, of ammonia and potassium 
sulphates, in such proportion that three molecules of 
ammonium sulphate may be present to every molecule 
of alumina, and the mixture is made into hoilow 
bricks, which are then heated in an oven at 270 deg. 
to 280 deg. C. At this temperature both gaseous am- 
monia and acid ammonium sulphate are given off, 
which immediately reacts with the potash salt present, 
acid potassium suiphate being formed—the latter, at 
the above temperature, combining with the alumina 
of the clay to form alum. The alum is finally ex- 
tracted from the bricks by means of water and freed 
from iron by recrystallization, and the insoluble silica 
remaining behind may be employed in cements. 
Granular alumina is prepared by spreading out the 
powdered alum in a thin layer on shelves arranged in 
a vertical tower, which 1s traversed by the warm, 
moist, ammoniacal fumes derived from the brick oven, 
Thas the alum is transformed in situ into alumina, re- 
taining the form of the original powder, and potassium 
and ammonium sulphates, 


Useful in all forms of 
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Gorrespondence. 
Discovery of Two New Comets, 
A NEW COMET BROOKS. 
To the Editor of the SCIENTIFIC AMERICAN : 

I have the honor to announce to the readers of the 
ScIENTIFIC AMERICAN my discovery, at two o’clock 
this morning, of a new comet in the southeastern sky. 
It is situated on the border of the constellation Hydra, 
and its position at discovery was right ascension 9 
hours 51 minutes 50 seconds ; declination south 17° 40’, 
with a northerly motion. The comet is round, quite 
large, and moderately bright telescopic. 

Wiii1AM R. BROOKS. 

Swith Observatory, Geneva, N. Y., 

November 22, 1895. 

A dispatch from Geneva dated November 28 states 
that Prof. Brooks secured another observation of his 
new comet on that date after six days of cloudy 
weather. Its position is 9 hours 20 minutes 30 seconds, 
and declination south 47 minutes. The comet is mov- 
ing northward into the constellation of Leo. 

A telegram received at Harvard College Observatory. 
November 17, aunounces the discovery of a bright 
comet by Prof. Perrine, of the Lick Observatory, at 
San José, Cal. 

The position of the object is as follows: November 
17, 0°06 Greenwich mean time, right ascension 13 hours 
44 winutes ; declination north 1° 40’. 

The comet has a short tail and a stellar nucleus of 
about the seventh magnitude as seen in the morning 
twilight. 

The Perrine comet was also observed on November 
28 by Prof. Brooks; its position being 14 hours 14 
minutes, declination south 5° 15’. It is moving south- 
ward and growing brighter. 
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Fireproof Buildings. 
To the Editor of the ScrENTIFIC AMERICAN : 

I was forcibly impressed with your article on the 
‘Defects of Fireproof Buildings,” published in the 
ScIENTIFIC AMERICAN under date of November 23, 
and especially was I interested in the details given in 
the construction of the Manhattan Savings Institution 
building, now in ruins. 

This latest among the horrors (the work of man’s 
best friend when controlled, but worst enemy when un- 
controlled) is but another evidence of the short sight of 
our most progressive men. They rear their lofty fire- 
proof (only in name) palaces regardless of expense and 
think every contingency against disaster is provided 
for, when lo! they wake to the realization that some 
vulnerable and exposed feature has been entirely over- 
looked after the fire has consumed their boasted fire- 
proof structure. It does seem that some system ought 
to be found that would be a positive and never failing 
proof against an attack of fire from the outside, and 
such a scheme being effectual would prevent ninety 
per cent of the destruction by all conflagrations. 

Now there is a simple, logical, and undeniable fact, 
which is no less than this: Water will not burn and it 
cannot be heated when exposed to the atmosphere to 
more than 212°. Suppose the windows on a brick 
building were covered with double galvanized iron 
shutters, open at the top, with outside sheet one-half 
inch shorter or lower than the inside, and suppose they 
were filled with water when danger threatened, and 
kept filled even during the fiercest fire that could be 
thrown against them. How could the fire get inside 
that building ? You could put yourhand on the inside 
of such a shatter at any time during a fire that con- 
sumed the next building. To get the water in such 
shutters and keep up the supply is an easy matter. A 
tank on the roof or a connection with any water main 
or steamer through a system of pipes laid in the walls 
and either over every shutter when shut or through 
properly constructed hinges, would meet the case. 
Where millions are spent in the erection of what are 
otherwise mainly fireproof buildings, it seems like folly 
to neglect such simple precaution as would be a posi- 
tive barrier to fire entering by windows on the out- 
side. 

To illustrate the manner in which practical men view 
the ideas of other men, I relate this instaneé : Some 
twenty years or more ago the writer was impressed 
with the facts as above stated, and called upon the 
head of the house in your city which furnishes most of 
the ironwork for buildings and stated his plan for a 
positive fireproof shutter. The old gentleman listened 
with attention and turned to his desk again, dismiss+ 
ing the subdject entirely with the remark, “It is no 
good, they would freeze up in the winter.” He did not 
wait to hear me say that I did not propose to let water 
in them until there was danger of fire. 

If I ever build a brick building in the city, it shall 
have such shutters on the windows. 

D. H. WycKorr. 

Asbury Park, N. J., November 25, 1895. 
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AMONG the deep coal mines in Europe is one at Lam- 
bert, Belgium. Depth, 8,490 feet. 
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A Warning to Fat People, their brakes when reaching the foot of the grade, 
A Berlin professor has just discovered that for fat | which results in a total loss of this energy.” 
persons to employ any means whatever toreducetheir| The tests show that 74 per cent of the total en- 
flesh is likely to injure their health and shorten their ergy expended per car mile in city work is used up in 
lives. The Literary Digest quotes the abstract of the lifting and accelerating, and only 26 per cent for hori- 
professor’s article, with comments thereupon. zontal traction | 
“Fat men, do not try to make yourselves thin, It| It is obvious at a glance that, if only some means of 
is thus that Professor Eulenbourg, of Berlin, adjures | storing this energy could be devised, a vast saving ip 
vou in one of the last numbers of the German Medical | cost of operation would be at once effected. Every 
Weekly. It is not that he would advise you to persist | time a stop is made on the down grade a portion of 
in your obesity, but he has discovered that all the | this energy is converted into useless heat at the brake 
means that you may employ to be rid of it would have | shoes and so lost. If the brake effect could be secured 
the effect of ruining vour health, and even shorteving | by causing the car axle to charge suitable accumula- 
your life. Against all these he would place you on | tors on the car, this energy could be thus transformed 
guard. For example, he is indignant that permission | and used for propulsion on the level or up grade. 
should be given to German druggists to sell, without} On a basis of cost of one cent per kilowatt hour, if 
an order, to the first comer, tablets and potions which | only 50 per cent of this energy of starting and bil! 
might perhaps cure obesity, but which injure the organ- | climbing could be stored, it would mean a yearly sav- 
ism and produce grave troubles of the nerves and the | ing of $15,700 on a 100 car road, the cars making fifteen 
blood, for all of them contain some poison, aud it would | 10 mile trips per day. This sum, capitalized at 5 per 
be wuch better to be fat and healthy than a lean | cent, would amount to $314,000. 
valetudinarian. Among other examples of the disas-| ‘The brakes should be used as little possible, and 
trous effects of the cures of obesity, Dr. Eulenbourg | the cars allowed to drift as much as possibie.” 
cites the case of a well known dramatic artist, who,| A test to ascertain what saving could be effected by 
not content with the opulence of form which Nature | intelligent handling of the controller was made by 
had given him, became so thin that he died in conse-/| placing one of the electrician’s assistants on acar that 
quence. But it is not the treatment alone that is dan- | had just been brought in by a motorman, and letting 
gerous. Scarcely has the man the opportunity to en-| him run it on the same schedule time, but with special 
joy his diminishing obesity, before disquieting symp-| attention to economy. The load and the stops made 
toms begin their appearance, his humor alters, he! were similar in each case. 
becomes nervous, impressionable, and from day today| The special motorman showed an economy of 15 per 
he has no more the feeling of being in his natural! cent on the up grade and of 26 per cent on the down 
state. ... | grade, over the other. Taking one-half this difference, 
“It seems to be clearly proved that we cannot make |or 10 per cent, asa basis, it is seen that the total sav- 
ourselves thin with impunity. Nature creates the fat ing in one year of city work on a 16 wile, 15 trip, 100 
and the lean, and it is the part of wisdom for one and car electric road would be no less than $7,000, repre 
the other to resign themselves totheir condition. But senting a capitalization of $140,000. Evidently it would 
just here humanity seems to fail, and it is to be feared pay the electric railway companies to give their mo- 
that the most serious discoveries, as well as the most | tormen some special training. 
dangerous advertisements, will fail to prevent people | 8. Stopping and Starting.—One hundred tests gave 
who are too fat from making themselves thin, no mat- the energy used in starting a car as 85 watt hours. 
ter how. Why did not Professor Eulenbourg, instead On this basis it is seen that one extra unnecessary 
of discovering the dangerous chemical properties of the stop per trip on a 100 car road, making 15 trips per 
remedies for obesity, try to discover that obesity was day, is $467 per year. From this estimate it is evident 
graceful, and more beautiful than the opposite state? that a great economy would be realized if regular 
Upon this condition alone would his advice be heeded, stopping “stations” were arranged and the promiscu 
And afterall, who can prove the esthetic superiority | ous stopping abolished. 
of the thin over the fat? That’s but a matterof| 4 Weight of Car.—It was found that a reduction in 
fashion, the result of a new taste, that may change the weight of the car of 1,000 pounds means a saving 
from one year to another. Is it not time to honor the of 10 watt hours per car mile. This on a 10 miie, 100 
ancient ideal of fat beauty ? Would it not prevent the | car road, as above, would amount to $584 per year 
disastrous effects of all the remedies for obesity ?” We are told that the paying load on city roads ave 
7-0-2. rages only ‘10 to 15 per cent for the day.” 
Electric Railway Losses. We would point out, in closing our notice of this 
Professor Hermann 8. Hering, of Johns Hopkins valuable article, that the economy in operation above 
University, contributes to the Electrical World of No-| mentioned will, in every case but the last, conduce to 
vember 9a timely and valuable paper on the above | the comfort of the traveling public. A weii-located 











subject. line, with ‘‘easement” or “transition” curves, will 
The figures which he quotes are the results of an | abolish the violent lateral lurching at street corners 
elaborate series of tests, which were carried out on a/and elsewhere, and gradual acceleration in starting, 


strictly scientific basis. They are certainly very start- with a minimum of braking, wi!l relieve the passen- 
ling ; and those which deal with the question of losses ‘gers of most of the longitudinal or ‘‘fore and aft” 
resulting from the ignorance or carelessness of the jolting which characterizes the present methods of 
motorman show once again how important a factor in | the motorman. 
the economics of transportation is the “human ele- eS 
ment.” Solidified Milkk—B. F. MclInutyre’s Process, East 
The paper treats of four factors that determine the Orange, N. J. 
economical working of electric roads: The roadbed,| The object of the process is to prepare condensed 
the motorman, stopping and starting, and weight, or| milk in a semi-solid or powdered form, einploying a 
the ratio of dead to live load. low temperature so as to avoid changing the albumin- 
1. The Roadway. — As distinguished from steam | oids, and discoloration, and melting of the fat globules : 
roads, the electric road is too often surveyed and built | also to sterilize and preserve the produet in a non- 
by unskilled engineers, with the result that the best | oxidizing gas. 
possible location that the topography of the route af-| Large quantities of milk are first separated in a cen- 
fords is seldom found. Ruailroad surveying is a special trifugal separator, and the milk concentrated by freez- 
branch of civil engineering, and it takes years of ex- ‘ing out the water, the whole being agitated and stirred 
perience to enable the locating engineer to acquire so that the ice forms in loose crystals, after which the 
the faculty of producing the best possible line for concentrated milk is separated by centrifual force; 
operation upon a given route. ‘steam may be momentarily projected against the ice 
Grades should be as even as possible, not ‘‘choppy ;” | until free from adhering milk. The process is repeat- 
curves should be compound, or what is better known | ed until the product contains from 80 to 95 per cent of 
as “transition” curves, in which the track commences solids. It is then sterilized by passing over the surface 
and ends in a curve of easy sweep, sharpening toward of a freezing cylinder cooled to—10° to—20’ F., glycerin 
the center. Change of grade should always be being employed to transmit the cold. The frozen milk 
marked by vertical curves. |is further concentrated in vacuum pans heated to 100 
The number of turnouts should be reduced as far | F.; the vacuum is then broken by admitting carbonic 
as possible. After the revision of a piece of badly |acid instead of air, to prevent oxidation. The warm 
located line careful tests showed an increase of speed semi-solid product is run into moulds. 
of 124¢ per cent, and a decrease of the average cur-| The composition of the milk can be altered by ad- 
rent of 12 per cent on the up grade trip and 7 per! dition of a sterilized sugar solution to the milk when 
cent on the round trip. in the vacuum pans. After concentration to a semi- 
2. The Motorman.—‘ By far the largest part of the | solid state, cream (sterilized by cold) is added, so as to 
electrical energy used by the cars is expended in accel-| give a product containing 10 to 25 per cent of milk 
erating and lifting them ;” that isto say, in starting | fat. 
and in bill climbing. If a car be driven to the top of| The blocks of concentrated milk are cut into cbips, 
a bill, it represents, by the time it reaches the sammit, | placed on trays, and dried in carbonic acid heated at 
an amount of energy which an intelligent motorman | 100° F. ; the material is then cooled to 82° PF. and ground 
will carefally husband on the down grade, using only in mills worked at 82° F. The powder is preserved in 
as much current as will start it and utilizing the hermetically sealed jars containing carbonic acid. 
“drifting” capacity of the car when it reaches the, Partially concentrated milk may be drawn off from 
level for as great a distance as possible. the vacuum pans and filled into jars in presence of car 
“Motormen frequently use current on a down grade|bonie acid; it then resembles ordinary condensed 
when it is totally unnecessary and then jam down milk. 
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THE ACETYLENE GAS EXHIBIT AT THE ATLANTA) point of the basket. Thus an approximately constant 
EXPOSITION. | water level and pressure is maintained. When more 
The word carbide is used in chemistry to designate | carbide is to be added, the apparatus is opened at the 
of an element with carbon, and in| top for its introduction, and the evolution of gas must 
east iron and steel examples of such compounds may | cease for the time. To insure a constant pressure a 
be found. The first production of a combination of | gas governor is mounted on the delivery tube and a 
earbon with an alkaline metal is due to Sir Humphry | pressure gage enables the pressure to be watched. 
In the background of the large illustration are shown 





the combination 


Davy, and since bis time various carbides of this type 
have been produced experimentally. The alkalioe 
cond alkali earth carbides, such as calcium carbide, 

ave a distinguishing characteristic in being decom- 
posed by water with the evolution of acetylene gas, it- 
self a bydrocarbon of extraordinarily high value as an 
iliaminant. The production on the large scale of cal- 
cium carbide to be used for the manufacture of acety- | 
lene gas is now being carried out at the works of the| 
Wilson Aluwninum Company, of Spray, N. C. By} 
heating in an electric furnace a mixture of lime —_ 
carbon acombination of the two substances ensues, and 
a stone like material, the calcium carbide, is prodaced, 
When water comes in contact with it, part of the hy- 
drogen of the water combines with the carbon, form- 
ing acetvlene; the rest of the hydrogen, with the oxy-| 
gen of the water, combines with the calcium, ae: 





calcium hydrate 
The subject has been already treated in considerable 





detail in our SUPPLEMENT, and no recent achieve- 
ment in the technica! world has attracted as much at- | 
tention from the public as this one. The practical 
synthesis of carbon and hydrogen has long been a 
dream with the chemist, and its accomplishment on| "aa 
the small seale in the laboratory has represented one 





SECTION OF GAS EVOLUTION APPARATUS, 


of the trinmphs of chewistry. 

The commercial synthesis of carbon and hydrogen 
as exemplified by acetylene gas formed one of the| the compression cylinders as arranged for household 
most striking exhibits at the Atlanta Exposition and luses. The steel eylinders are 3 feet 10 inches in height 
is illnstrated by as. For there not only was the cal-| and 5inches in diameter. They are mounted on a re- 
cium earbide and products of the electric furnaces| ducing valve or high pressure governor whose case 
it Spray, N. C., to be seen, bat the gas was shown in| forms a base for the cylinder to rest on. From the 
practical shape, produced from a portable and com- | base the delivery pipe rises, and is carried to the 
pact evolation apparatus and also as burned directly | burners. 
from compression cylinders in whica it was storedin| The effectiveness of the liquefied gas can be deter- 
liquid form. The gas was burned from open burners | mined from the following considerations. One volume 
and in different types of car lamps, one of its prospect- | of the liquid gives at 64° F. 400 volumes of gas, and 
ive uses being the lighting of railroad trains. | for the supply of a single burner from \4 to 14 a cubic 

In the foregroand of the larger cat the direct evolu- | foot per hour is sufficient. A common gas burner uses 
tion apparatus is shown iu operation, while its section |5 to 8 cubic feet per hour. It is therefore a fair ave- 
is given in the smaller cut. This apparatus is of the | rage to take 70 cubic feet of acetylene gas as the equi- 
type of the fawiliar hydrogen gas generator of the valent of 1,000 cubic feet of ordinary gas. This 70 cu- 
chemist. Ip all sach apparatus for the production of | bie feet would be yielded by about 300 cubic inches of 
acetylene due regard has to be had to the extraordinary | the liquid. 
rapidity of evolution, comparable only to the evolu- There is one point in connection with the liquefac- 
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difficulty. The critical point is put at 98°60° F., about 
10° above that of carbon dioxide. I! this is correct, 
acetylene would cease to be a liquid above that tempe- 
rature and the conditions of its storage in cylinders 
might be considerably modified. 
Auriferous Beach Mining in Australia. 

A considerable portion of the New South Wales 
coast, north of Newcastle, is largely auriferous, and 
for many years numbers of people have been regularly 
employed in extracting gold from the sand, both from 
the beaches and from the natural terraces at their 
back, the principal scene of operations being confined 
| to that portion of the coast between the Clarence and 
Tweed Rivers. Goldis found on other parts of the 
coast, both north and svuth of Sydney, but rarely in 
| payable quantities. The beach miners appear to derive 
a comfortable living from their labors, but the exact 
amount of metal cannot be ascertained, because a con- 
siderable portion of the miners have a migratory ten- 
dency, not remaining long in one place; consequently 
| many parcels of amalgam are taken elsewhere and in- 
| cluded in the returns from other districts. The Syd- 
|ney mint returns show, however, that something like 
8,400 oz. were received during 1894 from the coast be- 
tween Byron Bay and Iluka. The gold on the beaches 
|is more plentiful after violent storms, and at such 
| times the miners are actively employed. The busiest 
| scene is perhaps that afforded by the Seven Mile 
| Beach, near Byron Bay, where, according to a recent 
visitor, many men are engaged on a line of reef at low 
tide, scooping up the black sand from the crevices in 
the rocks, from which they generally obtain good re- 
turns, an instance being recorded of a party of miners 
on this part of the coast clearing £700 per man in a 
few months. This, of course, was an exceptional re- 
turn. Considerable discussion has taken place re- 
specting the probable source of the gold, but nothing 
definite has been ascertained. The local opinion is 
that it is washed up from auriferous beds at the bot- 
tom of the sea. The gold-saving appliances used are 
generally of a somewhat primitive character, the re- 
turos not being sufficiently large to encourage the in- 
troduction of costly machinery. One peculiar feature 
of beach mining is that, as a rule, where the black 
sand is deepest the gold is least plentiful. In the vi- 
cinity of the Macleay Heads there are veins of black 
sand from 2 to6 feet in thickness, but these contain 
only slight indications of gold. The best returns 
have been obtained during exceptionally low tides, 
when the masses of submerged rock can be ap- 
proached, and the black sand in the holes and crev- 











tion of carbon dioxide gas from sodiam bicarbonate’ tion of the gas which might be the occasion of some 


aod arid In the outer 
casing, which is about one 
half filled with water, a 
fixed beil or receiver is in- 
verted, whose lower lip 
reaches to within a short 
distanee of the bottom of 
the containing vessel. A 
rod pases throngh the top 
of the receiver, the joint 
being made gastight by a 
stuffing box, so that the 
rod can be p shed up and 
down. To the lower end 
of the rod a conical wire 
basket is secured. From 
the top of the receiver a 
tabe passes off to conduct 
the was tothe burners, and 
a hole with tightly fitting 
serew stopper is provided 
in the top for the intro- 
duction of calcium car- 
bide. 

The apparatus is on ex- 
actly the lines of the ex 
perimental one ['lustrated 
in the ScrenTivic AMERI- 
CaN of March 30,1895. As 
the water comes in contact 
with the calcium carbide 
in the basket, acetylene 
gas is generated. This 
forces the water down and 
out of contact with the car- 
bide, and gas is no lenger 
evolved. If any gas is 
drawn off, the water rises, 
again reaches the carbide 
and evolves wmiore gas. 
Thas a constant supply 
ean be taken from the ap 
paratus. As the carbide 
becomes decomposed the 
caicium hydrate resulting 
from the decowposition 
falle through the basket 
to the bottom of the water, 
end the fresh waterial 
keeps descending to the 
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ices extracted. The plates often require different 
modes of treatment, ac- 
cording to the locality 
from which the sand is 
obtained. In preparing 
the plates cyanide of pot- 
assium is used to a large 
extent, and in many in- 
stances the concentrates 
have to undergo a sepa- 
rate treatment before fin- 
ally passing over the 
plates, especially where 
traces of coated gold are 
perceptible.— Engineering 
and Mining Journal. 

—_—_—_—~o @—__—_ 

Angling by Electric 

Light. 

One evening recently two 
anglers, one a resident of 
Newhaven, tried the inter- 
esting experiment of fish- 
ing in Seaford Bay by elec- 
tric light. A fisherman of 
Newhaven rowed the an- 
glers from the railway pier 
soon after six o’clock, when 
it was completely dark. A 
portable battery with a 
5 candle power incandes- 
cent lamp was taken, and 
this lamp was lowered until 
a weight below it touched 
the bottom at 25 feet. Both 
battery and lamp were spe- 
cially made for the trial, 
and the lamp was protected 
by a galvanized crinoliae 
and was wade watertight. 
When it reached the bot- 
tom of the sea, there was, 
it is stated, a circular area, 
20 yards in diameter, 
brightly illuminated right 
uptothesurface. Fishing 
was carried on with an or- 
dinary line on the port 
side, the lamp having been 
lowered on the starboard 
side of the boat. 
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THE IRON INDUSTRIES OF BIRMINGHAM, ALA. 

In a recent visit to the Exposition in Atlanta the at- 
tention of our correspondent was called to a specimen 
of red iron ore in the Alabama building. It was in the 
form of a monolithic column, twenty-two feet high, 
and was said to represent in its height the thickness 
of the vein of ore in the Birminghaw, Ala., district 
from which it wastaken. Naturally such an exbibit 
arrests the attention of the iron-working community 
and inspires the spectator to know more of this iron 
wonderland. It wasin pursuit of more knowledge of 
this subject that led the writer to visit Birmingham, 
and he was enabled thereby to procure some illustra- 
tions from recent photographs taken of interesting 
features of the place and its industries. 

When it is seen that such vast stores of iron are 
eoncentrated in so accessible a location as Birming- 
ham, with its network of railways diverging to all 
points of the country, the reflection comes, What effect 
can this profasion have upon Jess favored fields ? 

The earliest workers in iron, the Phenicians, produc- 
ing small quantities, with abundant timber at hand 
for producing the charcoal fuel, did wake iron that 
excelled in quality for the purposes for which wrought 
iron was useful. It can be said truthfully that the 
ores of Birmingham, with coal and coke as the reduc- 
ing fuel, are also capable of producing a superior 
wrought iron for all commercial and mechanical pur- 
poses. The demands of the present day, however, save 
a wider field, in the various grades of steel and walle- 
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able iron work; and it is essential that certain 
conditions shall exist in the metal used for these 
purposes, 

Our present purpose is to show some of the 
plants erected for the reduction of the ores, and 
other views connected with the iron industry. 

The city of Birmingham, the center of the 
iron district, is most beautifully located upon an 
eminence in a broad valley between two ranges of 
mountains. 

Our sketch of the city was taken by our artist 
from the northerly one of these mountains, on 
the slope of which is located the principal ceme- 
tery of the city. Over the city itself is seen the 
southerly range, which is called Red Mountain. 
and it is from this range that most of the iron 
ore, coal and limestone are obtained. 

The city contains a population of over 30,000 in- 
habitants, has wide, paved streets, rows of fine 
business structures, hotels, fine churches, schools, 
street cars, and its people have much social refine- 
ment and talents for arts other than that of iron 
production. In this district, of which Birming- 
ham is the center, are 22 furnaces. Their names 
and number of furnaces are : Thomas, 2; Alice, 2: 
Sloss.4; Ensley,4; Woodward, 2; Bessemer, 5: 
Ox Moor, 2; Williamson (not in operation now), 1. 
Besides these are a large rolling mill and pud- 
dling plant, producing merchantable bar and 
round wrought irons, and associate industries. 
One of these is the producing of coke for blast 
furnace purposes, An exeellent view of te coking 
ovens of the Platt mines is shownin one of the 
views. The beauty of a night view of this indus- 
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GENERAL VIEW OF BIRMINGHAM ALA. 





try is familiar to every traveler in the vicinity of 
—> = aniron district. In thie view are shown the rows 
ut > 5) of ovens, in which the superabundance of the 
bituminous element and impurities are elininated 
| by charring. Raw bituminous coal is prone to 
| cake and clog up the charge in the furnace, and 
> besides this, elements other than pure carbon are 
% driven off by coking, and the fnel brought nearer 





to that most perfect of fuels for smelting, wood 
charcoal. 

The coal used is broaght from the mines, in 
drifts with the mountain side, and run in chutes 
- | down into cars as shown in our view at the Sum 
ter coal mine, on Blue Creek. Where the coal lies 
deeper in the earth and requires power to bring 
it to the surface, it is necessary to use cables from 
hoisting engines for this purpose. We show ina 
view the engine house and machinery used at 
Henryellen coal mines, in the Birmingham dis- 
trict. This photo clearly shows its operations, 
with the winding drums in the background, from 
which lead cables to the mines below, and which 
are rotated by the engines shown in the front 

The view of the Ishkooda ore mine has been 
selected as exhibiting the magnitude of the ore 
deposits in the Birmingham district. This in 
teresting view shows the portion worked, of a 
solid vein of red fossiliferous iron ore, in which 
vein there is a thickness of thirty feet, varying 
but slightly from these figures, though the ‘‘ work 
ing” shown was for special reasons located at the 
twenty-foot depth. The massive column showing 
in the front is a solid block of iron ore. As a 
representative type of the blast furnaces in this 
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district a view of the Easlev furnaces is shown, having 
four farnaces or stacks in the plant. The working of 
one of these huge furnaces will be described in a future 
weue, together with some notes on the great industries 
which have been built up in Birmingham in so short 
a tite. 
-—_—————_-—_—_-s-+6-+-@— 
Leag Distance Signaling. 

In bis annual report, Cavtain W. A. Glassford, Chief 
Signal Officer, De 
partinent of Colora- 
do, enters at length 
into the of 
military signaling 


subject 


over long distances 
Successful helio- 


grapbing was ac 


complished over 
20 to 85 


bv 


ranwes frow 
length 
from 


in 
parties 


miles 
signal 
and ranges of 
uD 


posts ; 
2% miles will be 
dertaken during the 
coming year. Such, 
indeed, bas been the 
interest in the helio- 
graph that 


have been tried until 


ranges 
now there is but one 
intervening range to 
be tested in order to 
it 


necessary, a plex 


complete, should 
be 
us of heliograph sta 
tions to connect 
every post in Colora- 
Utah, Arizona, 
and New Mexico with 
the Department 
Headquarters in 
In the pre 
liminary long range 


doa, 


Denver. 
practice bdetween 
Pike’s Peak and Den- 
Col., the flash 
Pike’s Peak 
could be seen with the and this signaling 
was interestedly witnessed by a number of spectators ; 
among others General McCook was a pleased observer 
of this preliminary work. and it was only then that 
the possibility of beliographbing the 188 wile 
range ceased to be considered by many as chimeri- 


ver 
from 


naked eye, 


over 


cal. 
The conclusion arrived at from this experience in 
under the conditions of 


long range signaling is, that 


sunlight or clearness 


—— 
Werk of Life Savers. 
According to the report of the General Superin- 
'tendent of the Life Saving Service for the fiscal year 
|ended June 30 last, the number of disasters to docu- 
mented vessels within the field of the operations of 
the service during the year was 483. There were on 
board these vessels 5,402 persons, of whom 5,382 were 
saved and twenty lost. Eight hundred and three 
shipwrecked persons received succor in the stations. 








ENGINE HOUSE AT HENRYELLEN COAL MINES. 


to whom relief in the aggregate was 
afforded. 

The estimated values of the vessels involved was 
$8,001,275, and that of their cargoes $2,645,960, making 
a total value of property imperiled $10,647,235. Of 
this amount, $9,145,085 was saved and $1,502, 150 lost. 
The number of vessels totally lost was seventy-three 

In addition there were 192 casualties to small craft, 


on board of which were 421 persons, of whom 415 were 


2,232 davs’ 


The Petrified Trees of Arizona. 

At a recent meeting of the New York Academy of 
Sciences a paper on Some Features of the Arizona 
Plateau was read by L. 8. Griswold. 

In general the plateau surface is between 5,000 and 
7,000 feet in elevation above sea level and strikes one 
as being remarkably smooth for so high elevation ; 
there are large stretches of nearly level or gently roll- 
ing country, diversified, however, by mesas and outliers 








with escarpments ris- 
ing between 50 and 
200 feet, shallow but 
broad old stream 
ebannels now little 
used and leading to 
cahous with precipi- 
tous walls, On the 
plateau top are nu- 
merous voleanic ele- 
vations, varying in 
age from the young 
cinder cone to the de- 
nuded stock,* Over 
the district silicified 
wood is well known, 
occurring at the base 
of a gravel and sand 
horizon, little consol- 
idated, belonging to 
the late Tertiary or 
Pleistocene times, 
and lying with slight 
unconformity in part 
upon probable Trias- 
sic strata and in part 
upon Carboniferous, 
the older formations 
being little dis- 
turbed. 

The trees now pet- 
rified originally grew 
to large size, eight or 
nine feet in diameter 
for the largest, pro- 
bably conifers, and 
perhaps not very dif- 
ferent from the forest 
growth of part of the present plateau. This ancient 
forest was apparently thrown down by the wind, for 
tree butts are common in horizontal position while only 
one was found erect. The gravel and sand covering 
would seem to have come soon, for only a few have 
fillings of sediment in hollows or give other indications 
of decay ; the logs were buried at least fifty or sixty 
feet deep. The weight of the overlying sediments 
crushed the trees so that the horizontal diameters are 
commonly greater 
than the vertical as 





that obtain in this 7 


Western regio " p ve ; 
with a mirror of suf 
aren 


ficient surface 


with some modifica 


of 


tion, these ranwes are 


tions manipula 
only limited by the 
of the 


interven 


curvature 
earth and 


ing mountains, and 
are as practicable as 


it 


how 


the shorter ones 
is not tenabie. 
ever, toclaim forsach 
distance belio- 


long 


graphing signaling 


that it is always to 
be relied upon. or 
that it isa practica- 


ble means of military 
comibupnication un 
derall circumstances: 
for that 


out matter, 


the heliograph is 
never be whoily 
depended on, be- 


cause, even in short 
ranges, clouds may 
intervene in ~wOme 


cases for a long time 


A avetem f repeat 


ir g& *ignale ts ace rd 
ingly suggested 
W orda deciphered in 
one meseage can be 


recorded, and others 
added t 


the 


from 
until the whole messsage is received. 
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repetitions 


4 - , , 
vino folowing tines bave been engraved upon Hux- 
iey’s tombstone: 


“ And if there be no meeting past the grave, 
yet ‘tie rest, 
Be not afraid, ye waiting hearts that weep ! 
For God «ti! giveth his beloved sleep, 

And if an endless sleep he wills, so best |” 


If all is darkness. «ilence 
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ISHKOODA ORE MINE. 


saved. Life saving crews also reseaed 110 persons 
who had fallen from wharves, piers, etc. 

The crews saved and assisted in saving 379 vessels, 
valued with their cargoes at $3,561,665, and rendered 
assistance of minor importance to 181 other vessels in 
distress. besides warning from danger by signals of pa- 
trolmen 249 vessels. The cost of maintaining the ser- 
vice for the year was $1,845,324.40, , 








they are seen in 
place. Silicification 
was probably accom- 
plished by percolat- 
ing surface waters, 
as the logs are dis- 
tant from volcanic 
vents, as far as 
known tothe writer ; 
then no hot water 
deposits were seen ac- 
companying the logs, 
and the distribution 
as seen] over many 
miles and reported 
much more widely 
would also militate 
against the theory 
of change by hot 
waters. 

nb > oe 
The Lava of Idaho, 

Ages ago a vast 
river of fire poured 
down the center of 
the State of Idaho. 
This river consisted 
of wolten lava, was 
400 miles long, 100 
miles wide, and from 
300 to 900 feet thick. 
Across the corpse of 
this mighty river of 
fire a river of water 
bas slowly cut a 
channel in several 
places. Born in the 
melting snow of the majestic Tetons, this river has 
eut its way for hundreds of miles through lava 
beds, in its course tumbling over numerous pre- 
cipices until the great climax is reached at Sho- 
shone Falla, where this mighty river makes an 
awfal leap of 210 feet, a magnificent spectacle, 
in marked contrast to the desolate country on either 
side, 
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The Hermit of Moose Island. 

Uncle John Cusack, the hermit of Moose Island, has 
just sold part of his insular domain in Moosehead 
Lake, and, to this extent, has abdicated the long se- 
clusion in which he has dwelt for about 30 years. He 
retains 200 acres, upon which bis house and stable 
stand. Four hundred acres he has sold to a wealthy 
woman, said to be a Southerner, for about $4,000, who 
will build there her summer residence. 

It was near the close of the civil war that John 
Cusack, now a hale and hearty man of 65 years, came 
from Reedfield, Me., and pitched his camp upon Moose 
Island, which subsequently he bought. He was a 
man of intelligence and some education who had 
studied law. Here he worked for various lumber firms 
that operated about the head water of Maine’s great 
rivers in the Moosehead Lake region. Energetic, in- 
dustrious and temperate, he became famous on the 
west branch of the Penobscot for his wonderful skill in 
log riding, a proficiency exercised to great advantage 
in getting the log drives down the broken waters of 
that swift and turbulent stream. 

Not long ago there appeared in print an account of 
John Cusack’s feat in crossing the Piscataquis River 
at Foxcroft, standing on a 35 pound binding pole. 
Such a performance is a commonplace one for him. 
Frequently, on a wager or merely to exhibit his skill, 
he has crossed the broad reach of West Cove at the 
foot of Moosehead Lake, on a pole as slender, and 
even when upheld by nothing more buoying than a 
lumberman’s pick-pole. As to the matter of a boat to 
take him from his island to the mainland he gives him- 
self little trouble. To 
leap upon a log, with 
a slab or sapling for 
paddle, propel him- 
self across the divid- 
ing channel, is as 
much a matter of 
course with him as 
for an urban resident 
to step upon a horse 
car. 

With such a craft 
he sometimes has 
made strange and 
adventurous v oy- 
ages. Once as the 
steamer from Kineo 
plowed down the 
lake through a heavy 
sea, the ship’s com- 
pany were astounded 
by the sight of a man, 
in mid-lake, stand- 
ing breast high in 
the heaving waters, 
with which he was 
battling in seeming 
pursuit of a small 
dog that sat in full 
view above the sur- 
face a few feet ahead 
of him. The steamer, 
changing her course, 
slowed down to pick 
up John Cusack, 
who was making the 
fourth mile of a voy- 
age with an old tree 
root as his craft and his dog as passenger. He stood 
upon the larger end of the root, thereby lifting the 
other end above the water, and upon this upraised tip 
the dog found a safe if not quite dry footing. The 
sight of Uncle John and his dog making similar 
though less venturesome voyages about the lower part 
of the lake is not uncommon, and the dog has learned 
to take his place on the dry end of the stick or root at 
his master’s first word of command. 

In his primitive castle on Moose Island, John 
Cusack lives,on terms as patriarchal and friendly 
with the dumb animals which are his companions as 
did Robinson,Crusoe with his goats. In the summer 
his sleek oxen, sheep and poultry forage well for them- 
selves over the slopes and fertile meadows of the island. 
In the winter, should it chance that John Cusack de- 
sires to go away to remain for several days, he does 
not trouble himself to import a man to care for these 
creatures. He pitches half a ton of hay down into the 
middle of the barn floor, scatters corn and grain 
around where the hens can get to it, opens the barn 
door so that they can go to the spring for water at 
pleasure, and goes away for an indefinite time with 
assured confidence that all will be well at home. 

Despite his secluded and celibate life—Unele John is 
a bachelor—he has no aversion to human society, but, 
on the contrary, enjoys it, and he is especially gallant 
and chivalrous to the fair sex. In the solitude of 
Moose Island he doesn’t find much of a field for con- 
versation, but be makes full amends when he emerges, 
as he often does, into the settled communities, Then, 
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by the stove of a country store or a hotel office, he can 
talk a continuous streak, without pause for rest or re- 
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freshment, for six hours at a stretch, and then stop 
when time at last is called as fresh and colloquial as at 
the beginning. 

In person the hermit of Moose Island is short and 
active of motion, and his hair and full beard are now 
sprinkled with gray. He dresses neatly, but on his 
island domain he is prone to discard the use of shoes 
and stockings as a needless conventionality, and it is 
a cold day when he takes the trouble to don foot wear 
for an informal trip to Greenville, the nearest base of 
supplies.—Maine State Press. 
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Our Export Trade. 

A notable feature of our export trade in recent 
months, the Boston Journal of Commerce says, has 
been the widening of the markets for American manu- 
factures. Thus this fall $100,000 worth of American 
eotton fabrics have been sent to Arabia, while Rou- 
mania, Turkey, and Spain have placed trial orders for 
hardware. Russia has bought very large lines of 
American manufactured rubber. Brazil bas placed 
large orders for chemicals of Awerican manufacture. 
France bought American bicycles to the value of 
$12,000 this autumn, while the United States of 
Colombia purchased $8,000 worth of American 
‘*wheels.” South and Central American countries 
have bought large quantities of American cutlery. 
The Argentine Republic took $60,000 worth of bind 
ing twine. Electrical material is in demand iu Brazil, 
which, between August 1 and October 1, placed orders 
for more than $30,000 worth of it in the United States. 
Australia favors American carriages, and bas bought 
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any thisautumn. South Africa is a very large pur- 
chaser of American manufactures, notably of agri- 
cultural implements, machinery, trunks and bags. 
There has been a large increase in the exportation of 
agricultural implements this fall, Argentina taking 
them to the value of $270,000, while Uruguay’s pur- 
chases footed up $52,000. England is the largest pur- 
chaser of our manufactured goods, especially of those 
that may be called “ Yankee inventions.” The Aus- 
tralian colonies have recently expended $60,000 for 
American paper and paper goods. The exports above 
mentioned, it should be said, are those from the port 
of New York alone, and other ports will considerably 
swell the total of our shipments to foreign nations. 


, 
- 


— 
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Tree Ages. 

Gericke, the great German forester, writes that the 
greatest ages to which trees in Germany are positively 
known to have lived are from 500 to 570 years. For 
instance the pine in Bohemia and the pine in Norway 
and Sweden have lived to the latterage. Next comes 
the silver fir, which in the Bohemian forests has stood 
and thrived for upward of 400 years. In Bavaria the 
larch has reached the age of 275 years. Of foliage 
trees, the oak appears to have survived the longest. 
The best example is the evergreen oak at Aschoffen- 
burg, which reached the age of 410 years. Other oaks 
in Germany have lived to be from 515 to 320 years old. 
At Aschoffenburg the red beech has lived to the age 
of 245 years, and at other points to the age of 225 vears. 
Of other trees, the highest known are ash 170 years, 
birch 160 to 200 years, aspen 220 years, mountain ma- 
ple 225 years, elm 130 years and red alder 145 years. 
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Industrious Leeds, 

At the recent annual meeting of the Society of 
Chemical Industry at Leeds, Mayor Giixton delivered 
himself after this fashion : 

1 am not going to wake any comparisons between the 
industries of Leeds and other places, because it would 
be to their disadvantage. There are some places that 
are noted for one thing, and they live and sometimes 
thrive by it. Leeds, ck glad to say, is dependent 
on no one industry. I daresay it wovid take Mr. Jack- 
son and myself all our time to tell you to-night which 
is the staple trade of Leeds, We not only make cloth, 
but we have one firm that can supply 10,000 suits of 
clothes in a single week. That does something to clothe 
humanity, whether it betters it or not. The variety 
of our industries, to my mind, is but an evidence of 
the versatility of the genius of our people. sometimes 
say London is what we have made it and that it could 
not exist without us; for whenever we have a man who 
seems to rise above the common herd, he is taken to 
London. Even when we had made Professor Thorpe 
what he is, they would not let him remain ; they took 
him to London that he might raise the standard of fn- 
telligence of the people there. That is no uncommon 
practice with Leeds people. In the leather industry [ 
believe we are second to none. We not only make the 
leather, but we supply all creation with shoes. Peopie 
go so far as to say that by means of recent discoveries 
the hides of cattle bought in our markets on Wednes- 
day and taken to Mr. Jackson's, on Friday night re 
appear as ladies’ shoes. You have seen through the 
steam plow works. We have supplied creation with 


the means of has- 

bandry. You have 

i eo eS IE ee seen Greenwood & 
; ¥ Batleys, where we 
5: y.: can destroy creation 


with almost 
ease, I have nofear 
as to the future of 
this country, if geu- 
ius, skill, persever- 
ance, and _inteili- 
gence are allowed 
fair play in the de- 
velopment of our in- 
dustries, We have 
not only iron, ma- 
ehinery, flax, cloth, 
iinen, glass, and por- 
celain works, but we 
have an industry in 
this town unknown 
almostto you. I 
daresay not many 
know that Leeds is 
a wine-producing 
eenter; buat 
migbt have had your 
suspicions raised if 
if you had gone 
round and seen 
fields of rhubarb we 
cultivate. By the 
railway over which 
Mr. Jackson so ably 
presides it is no u! 
thing to 

send out 250 to 3800 

tons of rhubarb in a 
single month to be made into wine. It was worth cou- 
ing to Leeds to know that. Bat to my mind the great 
aim and object of the society is not to lessen the means 
of production, nor the amount of employment for our 
artisan population, bat it is to economize and recover 
what has been hitherto waste material. This will not 
only have to be taught in our ccileges but put into 
practice in our workshops, [| was through a large 
chemical works a short time ago and saw a great pile 
of refuse from the making of alkali. When I was a boy 
I saw that heap being piled up. wagon after wagon, 
as a nuisanee because it occupied usefal ground 
What did I find the other day ? After it had }ain there 
for sixty years they are working that heap over again 
and converting it into sulphurie acid, This is one 
of the provinces of chemistry.. We have been making 
useful what has been useless. We are making protit 
able that which was unprofitable in the past, and Leeds 
from its great variety of industries and the skill and in- 
telligence and frugality of its people, is in the van of 
progress. When you, gentlemen, have taught us how 
to utilize the carbon we send out of our chimneys, the 
produce of our labor will be less costly and the atmo- 
sphere purer. I am satisfied that England has not 
yet arrived at her greatest development, and if Eng- 
lish skillis left ‘* free” from fetters of an artificial kind, 
I will back England against creation in her mannfae- 
tures, 


equal 











you 


the 


cominon 


A CONCESSION to build a carriage road from Teheran 
to Bagdad and also to build electric railroads in the 
suburbs of Teheran has just been granted to a German 
contractor, 
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Typhoid Fever Disseminated Through the MK | per cent of the total amount used in the town, the 


Supply.* 
The relation of milk to the spread of infectious 
diseases has been most strikingly shown in an epidemic 
of typhoid fever that occurred at Stamford, Conn., 


recently issued by Professor H. E. Smith. The evi- 
lence gathered shows beyond all question that the 
disease was propagated by meansof the milk supply, 
«> that the possesses unusual interest for 
students in bacteriology and hygiene. 

The epidemic broke out in April, and within six 
weeks 886 cases were reported in a town of about 
14,000 inhabitants. Of this number, 6 cases or 16°8 
per cent were five years old or ander, while over one- 
third of the total number were under ten years of age. 

The mortality statisties of the State of Connecticut 
for the last 15 years show that less than 10 per cent of 
the total number of deaths from typhoid have been 
under 10 years of age. In view of this, the large num- 
ber of cases in early childhood bas a pecaliar signifi- 
cance in explaining the origin of the epidemic, as the 
infection of the milk supply would be more apt to 
manifest itselfin infants than in adalta. As soon as 
the wilk supply was suspected, its sale was prohibited, 
and in fifteen days (about the usual period of ineuba- 
tion of this disease) after this prohibition went into 
effect the number of new cases dropped from an aver- 
age of over ten a day toless than two. It was further 
shown that out of the total number of 386 cases, 352 
or 91°2 per cent lived in families that were supplied 
with miik from the same deeler. In 14 other cases 
milk from this same dealer was consumed by parties 
atacafeand bakery. In 8 of the remaining cases 
milk was supplied the parties by the producer from 
whom the milk peddler obtained his supply. This 
makes a total of 97°1 per cent of all cases that received 
the milk, either directly from the producer or indi- 
rectly through the milk dealer who peddled the milk. 


epidemic 





| 


during this year, the official report of which has been | the milk was not so easy. The milk might have be- 
| come infected in the hands of either the dealer or the 


|up and returned to different parties after they had 


Scientific American, 


number of cases that developed on his route is of espe- 
cial interest. 

The evidence of a contaminated milk supply was 
overwhelming, but how to account for the infection of 


producer. Inasmuch as a few cases of the epidemic 
developed that were not supplied with milk from the 
dealer, but were supplied by other parties that had 
been using some of the milk cans in common with him, 
the presumption was strongly in favor of the view that 
the infection occurred while the milk was in the hands 
of the dealer. It seems that the dealer was in the 
habit of washing out his cans himself, and while he 
obtained most of his supply from the producer in 
question, at times he secured an extra supply from 
other parties. No particular attention was paid to 
the cans that were used, so that they were often mixed 


been cleaned by the dealer. 

Nocase of typhoid had occurred at the house of 
either the dealer or the producer, so that direct infec- 
tion of the milk did not seem probable. An examina- 
tion of the water supply was then made. At both 
places shallow wells were found, that of the milk 
dealer’s being only thirteen feet deep with nearly 
twelve feet of water io it. The well wassurrounded on 
several sides by privies, an extremely foul one being 
within twenty-five feet of the well. It was the habit 
of the dealer to first rinse out the wilk cans with water 
from this well, then they were thoroughly cleansed 
with hot water and soda, and finally rinsed in cold 
water again that was taken from this well. 

Both the bacteriological and chemical examination 
of water from the two wells was made. 

Neither of the wells was ood, and that of the milk 
dealer was grossly contaminated, having nearly 70,000 
germs per cubic centimeter. 
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well may have been used by some unknown person, as 
it was close to and easily accessible fro: a railroad, 
There is no positive evidence, however, that the water 
was contaminated except in the history of the epidemic. 
The evidence, however, is so strong that there can b 
no valid objection to the conclusion that milk was in- 
fected by washing the cans with contaminated water. 
H. L. Russe. 
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Torpedo Boat Practice at Newport, BR, I. 

Rules were arranged similar to those which have 
governed the drill between the torpedo station and 
the Cushing, except that Lieut. Smith promised not 
to take shelter behind any obstructions within 2,000 
yards—one sea mile—despite the fact that the battle- 
ship Maine has four searchlights and should conse- 
quently be impregnable against a torpedo attack, if 
there is such a possibility with a reliance on search- 
lights alone, without other scouts. 

The officers of the ship thought they were sure of 
success in such an attack, and in a harbor where they 
had but four narrow channels to sweep and a search- 
light to each. But they were doomed to disappoint- 
ment, as the torpedo boat had an easy task. 

November 22.—The Cushing ran out to the ship in 
mid-harbor under running lights. After a brief con- 
ference these lights were hidden, and the Cushing 
sped off toward the channel. The searchlights swept 
the waters, but the boat was not to be seen. She bad 
doubled her tracks, passed within 1,500 vards of the 
ship, and run out to sea. Then she glided up the 
ehannel. close under the Fort Adams shore, and then 
laid out a direct course for the ship. She was discov- 
ered only when within twenty seconds of torpedoing 
distance, and before all the lights could be trained 
upon her, to say nothing of an effective battery, she 
bad discharged all three of her rockets. When the 
allotted two minutes had expired after her discovery 
she was alongside the ship. The second attack, while 
differing in method, was equally successful for the 








As the milkman in question only supplied about 9 
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not surprising. 


Typhoid bacteria were not discovered. but this is 
It is possible that the privy near the 








Cushing. 
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RECENTLY PATENTED INVENTIONS. 


Agricaltural, 


PLANTER. — Anders Matson, Moline, 
I. Thie ise expecially a corn planter, avtomatically drop- 
ping corn at regular intervals, and the mechanism being 


irllie, one seed or as many 
The markers are adjustabie 


adjustable to drop the corn in 
as may be desired at a tin 

to large or email planting wheels, one marker marking 
ihe field one row in edvance, sod the marker on the o 
posite side of the machine traveiing in the row previously 
marked, enabling ihe driver tw readily see how to drive 
to plant the corn equal distances apart 


-- | 
Klectrical, | 


Desk Lamp.—William H. 
York City. This incandescent 


ELECTRIC 


Sheppard, New is a 


lamp admitting of three adjustments to shed light in | 


different directions, having two ewinging bracket arms 
from the socket, the arms 
position of the light, 
or dram may be revolved to 
alter the position of light opening, the size of which 
may be adjusted by the drawing out, more or lesa, of a 
shutter. By means of a single key the current may be 
sent into either one or both of the lamps. 


in hollow trunnions projecting 
being revolable to change thé 
while a cylindrical shack 
the 


Miscellancous, 


Fare ReewtTer.—Walter D. Camp- 
bell, Buenos Ayres, Argentine Kepeblic. To insure the 
co-operation of passengers in obeerving the registering of 
the fares by the conductor, this invention provides an ac- 
registering mechanism in connection with a 
bat the regiatering mechanism is so 
arranged thet, after a certain onumber of fares has been 
regietered, a prize or preminarm ticket wil) be thrown ont, 
@, for instance, a emal) percentage cf all the fares, the 
he property of the passenger pay- 


cuiately 


plainly visible dia) 


prize ticket becoming t 


ing the last fare 


WRAPPING PAPER PRINTING. —Byron 


4. Charchill, Morris, N. Y. To print upon rolls or spoois 
of paper ae ft io drawn off for wrapping up parcels in 
stores, thie inventor has devived a paper-eupporting 


frame with which te combined a pivotally connected yoke 


un! casing carrying an inking roller and a printing roller, 
the latter alwaye remaining in contact with the paper 
am! being rotated by frictional centact therewith, while 


sprirgs Keep the inking rober in coutact with the print- 


ing roller 


Tait Covrtixe.—Peter Bold, Wood- 


bourne, N. ¥. This ie an improvement in couplings in 
which the opposite trunnions of the thill are received 
in sockew carried by clip plates, and provides, by a 
novel construction of the clip and plates, for holding 
the upper clip plate rigid againat the under aide of the 
axle, ibe lower clip plate moving on the upper clip plate 


to effect “he proper adjastment, and thus preventing the 
which is frequently 
suser] where both plates have movement 


Pomp.—Dudiey L. Swith and Prank 
E. Womer, Fairhaven, Wash. This i a pump more es 
pecially designed for raising impure water containing 
| the invention provides for a 
chamber connecter] with the pump cylinder and the enc 
Gon pipe, and by a drop or downward bend with the dis 


scratching or marring of the axie, 


gravel, stones, ots am 


charge pipe, tnciined binge valves controlling the inflow 


and outfiow to and from the chamber 


Faves Troveu Prorecror.—Marecel- 


toe M. Hitt, Larny, Va. To prevent birds from baiiding 
their nests over the trough, and aio keep the droppings 
of birds, leaves, and other trash out of the trough, this 





| inventor has devised a protector whose body is composed 

of bent wire gauze having in its edges projecting rods 
| and holders provided with hooks for attaching the pro- 
| tector to the trough. The protector can be adjusted to 
_ give it the same inclination as the roof. 


Boot or SHok Howtpine STAND.— 
Richard Lundqvist, Laguna de Terminos, Mexico. For 
conveniently cleaning, blacking, polishing, or otherwise 
treating a boot or shoe, this inventor has devised a stand 
for boiding the boot or shoe in the best position. The 
stand comprises a suitable base on which is a post hav- 
ing near ite middle a box “for brushes, etc., and on the 
top of the post is a rest similar to a foot, the shoe being 
engaged by a le«t and held in position on the rest by a 
curved spring-preased lever. The last does not need to 
fit very snugly, and the two or three sizes required may 
be kept in the brush box. 


BatTuine Form.—Kate Hatch, Brook- 
lyn, N. ¥. For the use of ladies while bathing in the 
surf or other place, to protect and shield the upper front 
part of the body, this inventor has devised a form com- 
prising a front made of a single piece of rubber or other 
flexible material, adapted to fit snugly and conform to 
the upper part of the wearer's body. The front has bust- 
supporting pockets, and at its upper end are shoulder 
straps adapted to hook upon rear extensions at the sides 

| of the front. There are also side straps which pass 
under the wearer's arms, crossing the back, to be at- 
tached to hooks on the sides of the front, and back 
| straps. Each of the straps is adapted to be drawn and 
held sufficiently tight to conveniently support the form 
on the wearer's body. 


BEDSTEAD BRACKET.— Henry G. Trae- 
ger, Portersville, Cal. This invention provides a bracket, 
preferably made of cast metal, for convenient attach- 
ment to the inner corners of bed posts, on which the 
bracket is readily adjustable vertically, it being designed 
to receive one corner of the bed spring, mattress, etc., 
and foruse in lieu of slate, dispensing with the racks 
commonly provided on the side pieces of bedsteads and 
affording a much more cleanly and desirable article of 
furnitare. 

Neck Your. — John B. Lockwood, 
Helena, Montana. This device has an eye adapted to 
receive the vehicle pole, there being pivoted to the eye 
the lower end of a clamping bar with a cam surface en- 
gaging the pole, while a sleeve receiving the yoke has 
lugs pivoted to the upper end of the clamping bar. The 
harder the pall in a forward direction on the neck yoke, 
the tighter the clamping bar will be engaged with the 
top of the pole, which is positively prevented from be- 
coming accidentally detached and dropping to the 
ground. 


Trap.—Job T. Wells, Cando, North 
| Dakota. To catch smal) animals or birds, this inventor 
has devised a bait-alluring device in which the cage has 
at one end a transverse passage with normally open 
ends, a tinged gate at each end of the passage, and spring 
mechanism to release the gates upon the entry of a 
| victim. 








| 


| 
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Economic Minine. A practical hand- 
book for the miner, the metallurgist, 
and the merchant. By C. G. Warn- 
ford Locke. London: E. & F. N. 
Spon. New York: Spon & Chamber- 
lain. 1895. Pp. 668. 8vo, 175 illus- 
trations. Price $5. 

Notwithstanding the fairly abundant mining literature, 
there is no room for doubt that a book founded on the lines 
of this volame will supply a long felt want, The reason 
for this is, that by the rigid exclasion of matters having 
only an academic or historic interest, the space is #fforded 
for dealing with just those points which are, perhaps, 
not of strictly scientific value, but which have, neverthe- 
less, a high economic importance, and go far toward de- 
termining the profitable or unprofitable result of an un- 
dertaking. As mining and metallurgy are industrial pur- 
suite, followed with a view of financial gain, the eco- 
nomic aspect is quite as deserving of study as the highly 
controversial questions regarding the history of strata, 
ete. Accepting the beds and lodes and veins as accom- 
plished facts, the book endeavors to describe in plain 
language and with a practical aim how these deposits 
will best be worked under the various conditions en- 
countered, and how the valuable portions of their con- 
tents can most cheaply and effectively be separated 
and prepared as marketable commodities. This is a most 
excellent book, and the author has acted very wisely in 
excluding the old processes, which are now interesting 
only from an historical point of view. 


AMERICAN Woops. By Romeyn B. 
Hough, author and publisher. Low- 
ville, N. Y. 1893. 8vo. Pp. 79. Il- 
lustrated, 75 samples of wood, port 
folio, in cloth ease. Prive $5. 

American Woods is a publication in book form illus- 
trated by neatly arranged sections of wood, which have 
been sliced by an ingenious machine. It is issued 
in parts, like the above, which is Part I, each represent- 
ing twenty-five species by seventy-five or more authen- 
tic and beautifully prepared specimens showing trans- 
verse, radial and tangential views of the grain. The de- 
sign of this work is to show in as compact and perfect 
manner as possible the beauty and characteristic struc- 
ture of the various timbers of our North American 
forests. The thin slices measure 2 by 5 inches and ex- 
hibit the grain in all aspects. They are so thin as to ad- 
mit light through them. (The author also prepares 
lantern slides of wood, which prove very useful in teach- 
ing.) Each section is securely mounted in a cardboari 
frame of a purple black color, bearing the scientific or 
botanical name, in the English, German, French and 


Spanish languages. A single frame contains onty the set 


of three sections of a single species. With these frames, 
which are separate, not bound together—so as to admit 
of being examined singly or arranged in a window— 
is a pamphlet of text giving full information containing 
the various species represented. The author has been 
very careful about the identification of each tree selected 
for the specimen; hence he can vouch for the authen- 
ticity of every specimen represented. Mr. Hough had 





charge of the remarkable New York State Forestry Ex- 


Nore.—Copies of any of the above patents will be hibit at the Columbian Exposition. The work is also 
furnished by Mann & Co., for 2% cents each. Please | supplied in cther bindings and the specimens of wood or 
send name of the patentee, title of invention, and date | the text may be purchased singly. The author also pre- 


of this paper. 





NEW BOOKS AND PUBLICATIONS 


Unrrep STaTEs ComMMISSION oF FisH| AN 
AND FisHeERIES. Part XIX. Report 
of the Commission for the year end- 
ing Jane 90, 1898. Washington. 1895, 

8vo, pp. 142. 


| 
| 


pares wooden cross section cards which are a novelty. 
The science of botany ts apt to make a very dry study, 
but it could easily be rendered more interesting by a col- 
lection of these woods. 


NUAL REPORT OF THE STATE GEOLO- 
GIST FOR THE YEAR 1894. By John 
©. Smock, State Geologist. Trenton, 
N. J. 1885. 8vo. Pp. 304 Plates, 
maps. 
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TABLE OF CONTENTS. 

1. An elegant residence at Wakefield, N. Y. Two per- 
spective elevations, also an interior view and floor 
plans. Mr. Ralph N. Cranford, architect, Wake- 
field, N. Y. An excellent design. 

2. Plate in colors of a cottage in the Colonial style re- 
cently erected at Mount Vernon; N, Y. at a cost of 
$4,750. Two perspective elevations and floor plans. 
A picturesque design. Mr. H. J. Robinson, archi- 
tect, Mount Vernon, N. Y. 

8. A double house at Marietta, Ohio, recently erected at 
a cost of $2,163. Three perspective elevations and 
floor plans. William Foreman, architect, Marietta, 
Ohio. 

4. Aresidence at Germantown, Philadelphia, recently 
erected at a cost of $25,000 complete, including 
stable. Perspective elevation and floor plans. 
Architects, Mesers. Hazlehurst & Huckel, Phila- 
delphia, Pa. An ornate residence in the Spanish 
Renaissance style. 

5. A residence at Lake Waccabuc, N.Y. Two perspec- 
tive elevations and floor plans. An attractive de- 


sign. 

6. A Reformed Dutch Church at Warwick, N. Y. 
Three perspective elevations and floor plans. Cost 
$80,000. Architect, Mr. E. G. W. Dietrich, New 
York. A design successfully treated in the Byzan- 
tine style. 

7. A cottage at Mount Vernon, N. Y., recently erected 
ata cost of $2,500. Two perspective elevations 
and floor plans Architect, Mr. A. M. Jenks, 
Mount Vernon, N. Y. 

8. Perspective elevations of two low cost houses located 
at Hasbronck Heights, N. J. Perspective eleva- 
tions and floor plans. Cost, $1,850. Mr. 8. A. 
Dennis, architect, Arlington, N. J. 

9. Views and floor plans of two windmills, at Mount 
Vernon and Wakefield, N. Y. Cost complete, 
$1,800. Architect, Mr. Frank M. Wright, Mount 
Vernon, N. Y. 

10. A stable at Wakefield, N. Y. Perspective eleva- 
tion and floor plans. Architect, Mr. Ralph N. Cran- 
ford, Wakefield, N.Y. An original design. 

11. Miscellaneous Contents: Hints to readers—The edu- 
cation of customers.—-The echo organ at West- 
minster Abbey.—The Mascot heacer, illustrated.— 
Carlisle's burglar proof window sash lock, illus- 
trated.—Steam pipe and boiler covering, illus- 
trated.—A large shipment of roofing slate.— Mov- 
ing a masonry house.--The “ Royal” door check 
and spring, illustrated.—An improved window 
screen and awning, illustrated.—An improved 
steam heating boiler, illestrated.— Improved wood- 
working machinery, illostrated.—Painting iron 
work.—A new and powerful elevator, illustrated. 
—Cheap flour or middlings in paint. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
Macazine or Arcnrrecrrre. richly adorned with 
elegant piates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc- 
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convemence 
of this work have won for it the Lanegwet CrrouLaTIon 
of any Architecmral Publication in the world. Sold by 
all newsdealers. MUNN & CO., Pusitismers, 

361 Broadway, New York. 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 
November 26, 1895, 


ANE BACH SEARING THAT DATE. 
[See note at end of list about copies of these patents.) 
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or no attention will be paid thereto. This is for our 

information and not for publication. 

wr to former articles or answers should 


ve date of paper and pege or number of question. 
tnguirten not anewerel will the. tme, shou 
; ts 

some answers require not a little research, and, 
we endeavor v~ +! to all either by letter 

or in t. must take his turn. 
Buyers wishing to any article not advertised 
in our columns will be with addresses of 


Efe 
" 


houses manufacturing or 
Special Written Information on oon 
personal rather than general interest cannot 


without remuneration. 
Scientific American Supplements referred | 
to may be had at the 10 cents 


Books referred to promptly supplied 
Minerals sent for examination should be distinctly 
marked or labeled. 





(6667) X&. Y. asks: 1. Where can I find 
the exact diameter, in parts of inch, of machine ecrews ? 
A. A complete table of sizes of shank heads, threads and 
lengths of machine screws, American Screw Company's 
standard, is published in Kent's “* Mechanicai Engineer's 
Pocket Book,” $5 by mail. 2. Is it advisable to grind 
the back of a razor as thin as that of a pocket knife in 
order to get an acute cutting angle? If not, why? A. 
It would not be desirable to have the back of the razor 
too thin; the back is usually all right as the razor is sold. 
8. In electroplating, is gold of 24 karat necessary ? Will 
not a lower karat answer? A. Any degree of fineness 
of gold may be used in plating. 4. How to make stick 
mucilage. A. For Pocket Mucilage.—Boil 1 pound of 
the best white gine and strain very clear; boil also 4 
ounces of isinglass and mix the two together; place them 


on a water bath with half a pound of white sugar, and Cook 


evaporate till the liquid is quite thick, when it is to be 
poured into moulds, cut and dried to carry in the pocket. 
This mncilage immediately dissolves in water and fastens 
paper very firmly. 5. Name the materials used to color 
wax a bright pink. A. Use vermilion. 

(6668) J. P. K. says: Will you please 
inform me what is the receipt for tempering mili) picks? 


| Cultivator, 


A. There is nothing peculiar in hardening mill picks, | 


only that they should be as hard as possible and moder- 
ately tough. The greatest care should be taken to avoid 
burning the steel. Where there is much of this work to 
be done, the picks can be heated in a pot of cherry red 
hot lead, then dipped plumb into clear water at about 60°. 
Do not draw the temper. The hardening by the ordinary fase! 
smith’s fire can be well done if charcoal is used, and not 
hurried through the fire. Hurry burns the corners 
Mach also depends upon the shape of the pick, as to 
whether it is a sectional or leaf pick, or a thick solid 
pick, the last being the most difficult to manage, on ac- 
count of the sharp edge and thick back. They should be 
laid acroas the fire, so as to heat the eyes as fast as the 
edge. 

(6669) D. C. D. says: Will you kindly | 
inform me of a receipt for a quick-drying polish such as | 
is used for polishing guitars, mandolins, etc.? Would like | 
one which will give the article to be polished a hard finish | 
not liable to scratch A. Treat the same as in the fol- 
lowing, which are directions for violin varnishing. Dis- 
solve over a moderate fire— 


QRS ce hes 200 6dbbadp dence ccen ten 12 parts. 
GE cons thocccsescccieecbepavioc eaees S ¢ 
TE cccccetdannsthedtlbpeesivss cecets  ., 
Elemi.. = = 


In 150 parte 95 per cent : aleohol which has been colored 
red with cochineal, or if a darker red is required, add 
dragon's blood gam. When the above is dissolved add 6 
parts Venice turpentine. As this varnish is highly = 
flammable, use caution as to fire. 

(6670) R. J. C. asks how to bleach 
straw plait. A. This is bleached by exposing it to the 
fumes of burning sulphur in a close chest or box, or by 
immersing it in a weak solution of chloride of lime, and 
afterward washing it well in water. Water, strongly 
acidulated with oii of vitriol or oxalic acid, is also used 
for the same purpose. Straw may be dyed with any of 
the simple liquid dyes. 
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ng, L. P. Tissier 
x. "Svetalite box. Toothpick 
Braxe. See Car brake. 


Truck brake. 
Brake a ag, Suid qrecaeze, ©. 4. Paste. 
Breaker tooth, Cross & Toubill 
Bung, Glennan & Reilly .......... 26. ..cesscrenseeeeee 
Burner. See Gas burner. Syoecaves senenanl 
Cake turner, griddle, W. L. Dodge. . 
Cas wipta aanobine td. B weiaigrs: : 
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Collapsible bandie for vessels, G@. W. Weber 
Colter McCann & Scroggin 








Corn sheller conveyer. vA ks 
coen chopping 8. J. We 4 ¥ Geen cvcescececesés o 
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ier. drier. 
Driil. A eenenet drill. 
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Electric ectrie resuiator. G. W. Colles, Jr 
Flectric switch, T. oe npeqnac onpevimeeniin 
Douren a) tus, ventilating means for, G 


iNairet 
See Gas ne. engi Steam 
Engine. ‘ sate Rotary ine. 
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Window screen, J. Harris 
Wrinkies, device for remoring, B. Ent 
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TRADE MARKS 
Ale. J R. Peebles’ Sons Company....... 27.886, 27,336 
Ae ¢, germ destroyer, and inflammation 
i Baldwin... 328 
Axes, Kelly Axle Manufacturing © ‘company. oneanil : 27,371 
kery products, Americao Biscuit acd Manuf 
turing © apany aesbecneee ye ° 27346 
Beer, Joseph Peebles’ Sons Cr mppany OOS: Wt. S37, 27'398 
OmMpany... ... 27,334 


Beer, root, C. L. Heinle & Company................. 27,388 
Bevel certain named noo- intoxicating, 6. gz. 
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jock, C. A. ‘ 
Sewing machine, Wea IRIN, ode vale: ieaettncs 
wing macbine ones turning attachment, H. Spe S| 









Ws ¢nteldeabinwes .>-apepinacadtittesorssce 
shackle for ve vessel's chains, J. B. Miller........ SOATT 
ade window, C. Joseph... ........ 2... ccccceeeesee 
Sheet meta! pind machine. C. A. Wettengel.. 550,430 
Sheller. ip) Sining cae 
seoe cleaner, A. EB. $0-8 Seasaaiiadeabitsiaetedks 550.351 | 
display form BOROD. . cinedcicerses 550,498 | 
Simnat. See Railway iat Telepbone circuit 
Smoke consumer, R. H. Mulien........... .. 
amy excavator, ant sweeper, combi a. 
Sole A = —homllee F. 7's Beckman is: 550,402 
Speed veator and timing instrumen 
Davehestey: De cab teehee bocce oyecedeeesteeestecese 550,444 


goring. See wg mg 


Stairways, construction o 
brella stand. 


cast, W. T. Reaser 
Stool, of, folding camp, MH. L.. Deame....... ........s.++ 
motion for machines for peegar- 
ng sliver, W. P. Canring 
ion mechanism 
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Ryckman...........<scsc0s- «+e BT,352 
Bicy ®. C. Berriman.. 27/361 
Bicycles and attachments, Fowier Crcie Manufac- 

turing Com men 4 ibannonevaehesne 2.382 
Canned oot _e MIN cop caceudsceswet ocd =: Ban 42 

OY . we secsss . ‘ 

Cement, hydraulte. Frank B Morse Company...... ik aa) 

Ce 8, pre Muascatin» Oatmeal! aeeny.. Mi 

Chains, drive, Plano Manufacturing Company...... 71,305 

heese, Joseph KR. Peebies’ Sons Company......... 27,389 
Chocolates and other bonbons, Waiter M. Lowney 

a ebssenes ~»» BOM 

| Clears oseph 'R. Peebles’ Sons Company » 27,20 

| Coal and coke, Gaane Coal and Mining © Jompany.. . 1.858 

ffee, Ohio Coffee and Spice Company............. 7 381 

Colors and paints arranged in boxes, Hi. L. —_—.- . 138 
Condition wders for borses, cattle, hogs, et: 

Shoemaker & Miller... .. |... ccc ccccccccs . eceee 


| Confectioners’ goods, including creams, jellies, 
lle, sirups, and chewing gum, Muroeotte Com- 


emeh ebsase dea eeasesoees 06s >t0\_chcaecce 7.345 
Cords Tor wearing apparel, hght etifening, Warren 
Featherbone Company 27,308 
| Corsets, J. Waneneny ( Soaeeeeom 8, 27,204 
Disinfectants, H yne Chen, ‘cal Company. . 27,425 
Dress sbields, U. B. “itictnors Rubber Compan ’ soe 
. 2 MT 
| Floor finishing pre ions, W. F. Witthiamson. 27,366 
| Flour, pre UE bd6enss-ceece 27.861 


Flour, Cheek, B. Stern & Son........ 
ann and feathers, artificial, A. Hirsh £ Com- 


27,310 


Pansies‘ inst and vegetabie™ mixtures, | 
DAT ans... dodaehs tadeogbentes deeded 27.8% 


| Iron. manatactured, Ewald Iron Company 


"2,812 to 27,334 
Lamps. sockets and bases, wal! sockets and 
rosettes, switches. and cut-outs, incandescent. 
La sg Electric Switch aenuserurian Com. 


Lavative ‘compound, W. Readin: 

Leather and leather goods. including belts, pocket- 
books, purses. — ease, anc cases, faw, 
a4 SE Mors: cndeesn: 005 c0c0chec duntaean iil 


\e alten 1 cusoati ne Oatmeai 


ol, Thumresting, L. H. Fehsenfeid....°:.°"*: ; 
| Oils, paint, American Licol Company 
| Pers ‘umes, extracts, oils, vaniiias, and 
fumers’ materials, G. Lueders 
Perfomery. toilet articles, and preparations. 


i iter per — 


Praimbers" supplies and rubber and leather liose, 
wren brens & anufacturine Compeny 


ration for the cure of tubercuigsis, < inyab 
Pump. bere, Liquid Carbunic Red Manufacturing | 


otel and Sanitarium Compan 


Com 
Remedies SS bor” ‘diseases of the skin and wuco cs 
membrane, topical, Qurato! Remedy Company. 27,318 


Gemety for diseases of the kidneys ond wrinaey 





8, Smita Medicai Comeeny. .- TSB 
Ribbons. 3 Sprich, Jr. ivomnce BD 
Sbrimps Barataria ¢ ‘anning Company..... +. Tal 
toler compound, F. Von Hayden, Nach- 
Sn cgbanens chasehe crit 27.330 
vaginial. B. J. Hussey 40 Ompany........ 27,368 
Tree aliqut for closing punctures in, - 
Rai dsm amwp ahs Nbaered 27,356 
Tonics a —~" remedies for ‘p digestion, S s. “‘Ryck- 
man Medicine Com 3) 
Gecetwen. seve) bosiery, oe 
edies, ~ 2 ‘ - 
Wasting fa fuia. t KR. Bawor BOT 
Whal Btoam Whaling Company...... 2,369 
Wheat, oats con ore or 1, rolied ip flakes, Akron Cereal 
--« ST 





A pavent in th coe ot the speciteatrar oe oe" ma of 
patent in the isa. will be at. or ony ay pat n nt 
yt KS this offi: at 


en Oe 4? « for 
be the mat = and state ne a M * Con a 

© Mump & Co., 
Broadway New York. 


epeeid mpertaed they aupctoncte fee cach 

y are simple, ata cont . 

comaphionted the come will be 'a vse :. For full 

instructions address Munn & (o., M1 ® way, New 
York, Other foreign pateats my also 
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~ + Ti cente a tine 
~ $1.00 a line | 
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morning appear 
Foot Power 
Star * Screw cutting 
Automatic 
Lathes, cess rex 


Sand 12 inch Swing. 

New Designs. Nowe! Features. 
Seni jor Catalogue B. 
SENECA FALLS MPG. COMPANY, 
605 Water St. Seneca Falla, N. ¥. 





AME RICAN PATENTS.—AN INTER-| 

i valuedie ‘able showing the number of patente 
aaaa for the var 2 sudjecta upon Which petitions 
have eeen fied from the bewtn ning down to December 
31. 13%. Contained in SCLES TIFIC AMEKICAN 8SUP- 
PLEMENT. No. 1002. Price }0 cents. To be had at 


this « mice and from all wovedeniere. 





POWER & FOOT) 


LaTHES 


BSEBAST. AN LATHE CO. 120 


© LATHES 4¥o MILLING MACHINES © 








SHAPERS. PLANERS ORILLS 
| MACHINE SHOP OU oF iTS 70015 
7 ts ‘ G 


» AND SUPP 
CULVERT u Cyac IWNAT 0. 












Foot or Power, for Bicycle, Model, Tool and Ex 
mental work Easy running Fineiy fnished. 
for catalogue. V H. MANSFIELD, 


New ilaven,. Conn. 
AIR COMPRESSORS | 
=» for Machine Shops 


All sizes and types. 


Pohlé Air Lift Pamp. 

The [ugersoll- 
“ergenut Drill Ce. 

Hevemeyer Bullding, 


71 Court St., 










% Cortlandt St.. New York. 
Send for Catalogue. 
THE MODERN ICE YACHT. — BY 
Gee, W. Polk A new and valuable paper, containing 
full, practice! directions and specifications for the con- 
struction of the fastest and best kinds of ice Yachts of 
the intest, most approved forma. | ‘us strated with en- 
ravines drawn ¢t scale. showing ¢t ™. position, 
and angement of a/l the parts Cont od n SCIEN- 
Ti? AMERICAN SUPPLEMENT, N @24. Price 10 
hie office and of ali newsdeaiers, 


. HAVE YOU SEEN 
The New Green River Al 
Drilling Machine ? 


Everything done—<drilling and revers- | 
ing—with one hand witho yvut Pree it | 


from crank aan $15.00 
SH” Send ror Catalogue 
WILEY & MUSSELL — a 


Greenfield, Meas., t 


Combines more “apert« 
Features than an 
‘rap in the 


th er 
mark <t. 
Sw” Send for ctrewlar 8. ( 
gtring particulars 


D'ESTE & SEELEY CO. 
29-33 Haverhil! St.. 
BOSTON. 


~ A.W FABER | 


Manefactory Ketablished 1761. 
LEAD PENCILS, COLORED PENCILLA, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES UN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS MATERIALS 


78 Reade Street, - - - New York, WN. Y. 
Manufactory Established 1761. 


FORMED MILLING CUTTERS 


Milling Paris. of Machinery. 
These (utters can be made in open 
veriety of outlines and can be sharp- 
ened by grinding without ch 
ina form. They are economical in 
tne product!:a of duplicate and in- 
tere papacete oa. 

i - 








‘ atalogue Free. 
Man atpetener of Fine Tools, 
The L. 8. Starrett 6 vl., P.O. Box 3, ATHOL, MASS. 





THE IMPROVED 


PERFECTION CAKE TINS 


Loost bottoms. “ Don't leak ihe groove 
prevents that. Require nu greasing. | 
Moro than amiiiion American bouse- | 
keepers ow use these cale' braced tins | 
exclusive ly. We send 2? Round Layer 








Tins by mall for % cts. Write for cat- 
aiowue abe yee C styles Round, | j 
quare and Obiong, and jearn all at | 
The Groove ™ xchusive fe. 00. | 

agenta. RICHARDSON MFG. C 
7 Reade ®t. Bach, N.Y. . 


N.Y. CAMERA EXCHANGE 


50s Saved on all makes uf Cameras 

Headquarters for Buying, Sell 
ng,and Exchanging Cameras oF 
Lenses, Larye assortment alway’ e 
on hand. Developing, printir 

Photo sup rp les of every ¢ de- 
scription at | at prices 

z Send & nae amp for bare 
guir, iat, Address 


to 







n. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK. 
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Scientific American. 
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We have given proof tnat it has the Lightest Key Touch. It is 
also the most rapid typewriter. Its convertible speed escapement 
can be set, by the turn of a screw, so that the fastest operator 
absolutely cannot get ahead of the machine and “double up” 
letters. No other typewriter has this important feature. The 
quick stroke is not only for the erypert, but, incidentally, 
makes of learners rapid operators. Representatives wanted. 
DENSMORE TYPEWRITER CO., 316 Broadway, New York 


PE The Typewriter 


EXCHANGE, 












TELEPHONES 


| Thar are ag cheap pinee. " The cifter. 
ence in cost is little. e ee us and 
guarentee our custowers against t's suits. 1 Barclay St., New York, 


Jur guarantee and instruments are tet Goob. 
WESTERN TELEPHONE CONSTRUCTION Co, 
440 Monadnock Block, CHIcaco. 
Largest Manufacturers of Telephones in the United States 


156 Adams St., Chicago, 
38 Court Sq., Boston. 


We will save you from 0 to 


50 per cent. on OEP Sena Yo of all makes. 


HELLO, CENTRAL! |- hans I 
‘00 YOUR OWN |: 
PRINTING 


Save moe 5. 

others | Fr Ype-satting 

= A Printed rules. 
ite for 


Do you use scteptence? if so. we can_ ive 
ou Just what you want. Our specialty is Biake 
‘ranemitters. There is a * best ” in 7” complete 
and ours are the best. We supply comp) 
tele -- > or any of the parts to 
ate one. rite for illustrated ard 
PHCENIX INTERIOR TELEPHONE Pee Geirnting | 
isl Liberty St., New York. a small paper, $4 


THE M. & B. TELEPHONE. Automatic Photographic Machine. 


elately Non-infringing. 
Drop a Nickel in the Slot. 


yer me Guaranteed, 
Absolutely the Best Exchange 





KELSEY & CO. 
Conn. 








SWITCH BOARDS. Phategrapa in 38 sssonde. 
Iustrated Catalogue on application Free. Big “Money Pa As 
- hi from one 
- + 5B” Agents Wanted. . . HH - FA y- a and 
THE U.S. TELEPHONE CONSTRUCTION CO. successful 0 tion. 


Machines for sale includt 
by Rights if desired. A 





131-133 8. Fourth 8t., PHILADELPHIA. 
BOSTON ELECTRIC RAILWAY SUB- 


way.— Description of a new subway system under certain 
streets of Boston, by means of which the electric cars 
will be diverted from the surface of the streets on some 
of the heaviest lines of travel. With 8 iliustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1017. Price 10 cents. To be had at this office and from 
al) newsdeulers. 
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85 Beaver St... New York C wn 
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—_— -—COMPOUND 

We Den’t Offer Graruines. but our 

Ctreular wili eve you the information 

that will ind ‘Mom to Be ve Time, 
wvounee | and Tried, ap- 

wot the Largest 


Ratienve and and Pactordea in the East 
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Kemble Bidg.. 19 19 Whitehall St. N. Y. 
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ITHACA, N.Y. -  ; ry ~ ey tA ey | A Co. of Syracuse, 
MOUNTED OR ON SILLS, FOR N. ¥Y., of eleven rent pipe cove: 5, 
DEEP OR SHALLOW WELLS, WITH OUR COVERING 


fhe best results, show! 
@ feet of 8 in. pipe at 
121 Liberty St., N.Y. 


gave by fa 
year of over 


New York Fire Proot Covering Co., 


STEAM OR HORSEPOWER . 
SEno FOR CATALOGUE 
WILWAMS BROS ITHACA. 








The Gurtis Balanced Steam 1 Trap | Does Your Cash Balance? Are All Credit Sales Charged? 


| These are two serious ebstacies 
j}and can be overcome by using 


THE PECK CASH RECISTER 


Manufactured by THE PECK CASH KEGISTER COMPANY, SYRACUSE, N.Y., U.S. A. 


Chala BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 


The JEFFREY MANUFACTURING CO., COLUMBUS, O. 
2 Send for late Catalogue “0.” Branches: CHICAGO—NEW YORK. 


. , . . y ~ 
ARTESIAN WELLS —BY PROF. E. 
G. Smith. A paper op artesian wells as a source of 
water supp|y. Essential geoiuwical conditions of arte- 
sian wells. Some chemica! features of artesian well 
supply. Contained im SCIENTIFIC AMERICAN SUP. 

KMENT. No. 943. 
office and trom al and from al! newsdesiers. 















Lantern Slides 
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. ee” Write for Catalogue M. 
» Mcintosh Battery & Optical Co. 
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RAN D DR ILLc 
SCIENTIFIC FOUNTAIN PEN. 


. S23” Send for Prices and Catalogue. 
BROOKLYN FIRE BRICK WORKS. 
SS Van Dyke street, BROOKLYN, N. Y¥. 
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THE E. W. VANDUZEN CO. 
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s: --.. 8 |How To Make a Dynamo 
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RED CEDAR TANKS, 
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yp WILIIAMS MPG. CO. KALAMAZOO. MICH. 
i moray Stress Boston. | 'at Monadnock” Chioeso. 
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VELOCITY | OF ICE BOATS. 4. COL- 
lection of interesting letters to ee gy 
TIFIC AMERICAN on the 4 1 of Tae ‘ae 
boats, demor.strating how and why it is om these < wae 
sail faster than the wind which propels them. lilustrated 
with 10 explanatory di © d in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price = cents. 
To be had at this office and from ail newsdeale 


If you want the best Lathe ~5 beat 
GNUGKS 


Westcott’: 8. 
Piroagest 
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est 
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ity, Cheap and on 

Woeqseore Chuck Co.. Oneida, N.Y... Ut. A. 
Ask in or terman. 
RST PRIZE at COLUMBIAN POSITION, 1088. 


ALCO VAPOR LAUNCH 


_ Engine and Helm Controlied from Bow 
me Latest improved and only 12 tol Motor 
now ready for the market. 18 to 40 ft. 
Launches, 2, 3, 5 ard 7 horse power. 























No heensed uired. Safet 
quarentesd S Donqwous i a hella or Canine on ue 
Marine Vapor Engine Con der Jersey City, N. J. 


ATER MOTOR 


GAS 3 ENGINES & VENTILATING FANS 


Motor in the world for driving all kinds of 
itakt y- 7-3 noiseless, neat, compact; invaluable 
for blowing ehureh ——F— printing presses, 
coffee mills, ventilati ice cream meat 
choppers, ete. In use t i. wen id over, and recommended 
by water companies everywhere. Address for ci circular, 

Backus Water Motor Co., Newark, N. J. »os S.A. 











THE NEW BRISTOL COUNTER 





account of work done on mn printing 
measuri 


presece, gral eral talli aghine oth 
n es, we er 
Counts up to 1,000,0 payee 





penne EK Simp! accurate, durable. Special coun 
ers to order. reular. 
. ROOT, Bristol, Conn., U.S.A. 














THE - ORNAMEN TAL IRON 1} INDUS- 
try.—Description of the method of manufacturing 
wrought iron into ccgumentes and artistic forms, With 
9 illustrations. ned in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 1626. Price 10 cents. had 
at this office and from al! newsdealers. 


SANITARY SOAP VASE 


toy dyed , waste, pan : 
, cl Ing of waste pes 

stain of me marble, uncieanly 7 
— each user , ary 

re soa) 
“ ne Only Clean, Sanitary, and Sa/¢ 
way to use soap. 

Agents Wanted. 

Sanitary Seap Vase Co.. 
Aqueduct Bidg , ROCHESTER, Bs. Y. 


STUDY LAW * 








Systematic and h courses areos ff 
ht bd able pad experi 7 ior 
t 
Sd ape opportunit 4 or oO 
fall particulars. “M 





i ey mere 1oago, 1. E 
“DIETZ” TUBULAR DRIVING LAMP. 








IT is the only ie and 
ever made. 
H will not blow out. 
esice ca 
M 
IT throws ali the t straight 
I + 200 to 300 feet. 
Jor Book. 
RE. Dictz Co. 
77 Laight 
New ork. 


improved Acme Jacketed Kettles. 
PLAIN OR PORCELAIN LINED. 
Goods in PLAIN or PORCELAINED 


i. PErERsoN co, 


OURNTEREOPTICONS 
L LANTERNS 


“ 






THE STUA 
Broad & 





Ww 


L.MANASSE 
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Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & CO. 
LNPUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnat St.. Philadelphia. Pa... U.S.A 
oa New and Revised Catalogue of Practical and 
oes Usemien the Ubele coverins every tennah af Ba 
ence applied to the A 


fe es eS ae eS 
te any one in any part of the world who wil) furnish bis 


THE STURTEVANT 








and Eneyelon epredin of 
pd 


ty oy 

on 0 manne of aavertaing tan 
is offer, as the very low teles bn 
ows amount of 


sr Welds a's ft pow powledue.  ¥ _ 


onl 
A 


but the tremendous 
reference | ithe ‘cools » tre gt 
AL is equal to a college ed education. 
FOR A a GIFT, 
will Tear Ay eye a ple — > satisfaction 


housew:fe or any other who wishes to k 
enterprise of self-education, 
U this great 


The new and entirely up-to-the-times 








on. = 





TANGYE & PINKNEY’S GAS ENGINE 
U. 8. A. PATENTS. 


The Patentees are open to receive lications from 
bona-fide ——~ ERB Ry gi the right to 
make under these patents. Address 


GEO. TANGYE, Cornwall Wks.. Birmingham, eng 


at the rate of 
p pee. but little more 
jonaries and Encyclo 


is now offered al f renters of this 
the gum of S16. ~ A is 


Dr. ROBT. HUNTER, A.M., F.G.5., 
by scores of other specialists 





. PRICE in various branches 


$3.90 


— 





For Xmas 


Frve times smaller than any Camera made, 
Pictures 7 times larger in proportion to size. 








the English | 





It is a Complete Diettones 
history, development, 

mt a Thorough E 

ysics, philosophy, 

oad “a is a Superb Librar 


wa ts 





Only Portable 
Electric Propeller.— 















OUR LAST CHANGE! 


Positivecy Limiteo to Decemser 24TH. 


eek a ci 
py tt ane ‘Seesrel Offer until the above date. 
| sterehouse of suvorention. We do not 


x 
No g*zertocmnens | can do the work K justice it is its own 
many 


NOTHING COULD BE BETTER. 
our children will appreciate this 
Pp abreast of the ' 
can afford to allow “this rare opportunit 

work rk embodies all the features of a complete 


Encyclopedic Dictionary 


c. per Gne-thind the monthly peymente of $2.00 each, until 


Professors HUXLEY, “Wns.” He HE pea Tae eee ESTocLer | WILLIAMS, etc., 





OVER $750,000 REQUIRED TO PRODUCE THIS MAGNIFICENT SELF - EDUCATOR. 


pronunciation and various m 
neyclopeedin of —- boteay, 
history, ology, bibli 


y Book, substantially bound, printed from new 
ite paper, and illustrated with thousands of new pictures ak mp ‘or oa work. 





American. 








andard Dictionar 


ofer 2 pate on tite rons 
ay BH on Seates 


me until 


u 
most juent advocate. 
other cities, in preference to all other dictionaries 


, eA pass without careful Ld og 
ctiouary and 6 thorough Encyclopedia, 


regular 


Don't forget this 
special offer holds 
good only until 
Christmas Eve, at 
which time the 
price will be ad- 
vanced to $42 to 
$70 per set, and 
absolutely no de- 
viation from these 
prices will be 
made. It is not for 
sale inbook stores 
and can only be 
obtained from us 
or our authorized 
representatives. 


. Every = is exhaustively treated as to its 


chemistry, “s0d}oey, geology, art, music, agricul- 
cal knowledge, ete. 
lates, in laree, clear type, on heavy 


orcester contains but 116,000 
ody ar the Standard: portal = 








iNVENTIVE 
PROBLEMS SOLVED, 


ntly |Ideas Developed and Simplified, etc. 


Set pert assistants in ail departments. 


W. F. LOUNSBURY, noom'tit "Ns 


Strect, 
Room 919, New Yor« 


MAGIC Ter 








ACHINES. Corlian Bugines. Krewe 
ICE s3, ana ottiers’ Machinery Tar Virse 
- 899 Clinton § t, Milwaakee, Wis 


Kill Insects 
— : Ap 


BI-SULPHIDE iy Grain, Writing” arrays 
OF = Ek. FAY "OR, Cloveland, Ohio 

















DEAF? «8% ae ey 
Circulars fren. VaPoas 196 Laialle H., Chieage, 





wt ghee CARRIAGES 
totH.r. We also are 
a new small ma- 


iy, boveitien, —_— address 
VabioT oo. 
12 Rue ep = Se fone vis, 


France. 








DO YOU USE 
BRASS OR BRONZE CASTINGS ? 


We make all kinds of brase weak. but pride ourselves on 


our fine 
HH, D. PHEL? PS, ORNSONIA, CON! CONN. 


CASH WITH GRLEE buys this 
99 pay 99¢c. Seif os Nickie Plated, 
Kubber Handled, 6 Shot Revolver, 32 or 88 
&. F., or send 50 on. and we wil! ship G. 
D. 42 ets. and allow examination, 
FIRS 4BBS CO., Winston, 


B.C. 













wemts Fiust 

= nbricates, and does not gum. 

ie mechanics’ tools, = * bicycles, 
apd sewing machines. 


“3 2 1” sent —— chia = can 








ord th contains but 140,000 po taf — 
vee SE ON pa youn » AA Boat. . No theo over 200, Donde and rH even the Century con a oa 
a movable in every a 7 ten | st bun Keyl a = we Owiie ag tt oh ~S Great ENCYOLO1 LA ~~ DIR TON A vy 
tion. “mitten Novae, A. ee | | encyclopedic cutbooae and i is the A - authority of the English language. 
se Ges Thoroughly -_ 
== 
saa to ager. r. No engineering, sim | Nine Opinions--Thousands More Equally Good. 
a See Sct. Au.. opt. 21, 1606. ible schools are gl ring exeelet Vestistection, ‘After |referenoes here is no other oe ot mans ny thames ts 
ublic schools are giving excellen on. no other wor many 
Call, see, and test it before going south. 5 exhaustiv ve & examination of all the leading diction- a@ moment com with it.— 

FRANK S. ALLEN, 136 Liberty St.. New York | oxtes, yours ed in ft to any other. flew o. 5s. wr Milles a Dd. Saltsburg, | 








as select 
an unabridged dictionary, your work leaves nothing 
pote of Geyeoonss mat- 
for terse, yet comprehensive, CO, housands of 
| important topics, saves many a long search through the 
more cumbersome encyclo: —Kimer Lacey. 
Chairman Course of Study Com., St. Louis 





oard of 

Kducation. 
I have We’ Century, and for 
clo) as I neve the rr and Appleton’s. 





pedias I" 
The Encyclopedic D substi- 


tute for all of ke» u“. 
wo enemy — 
a complete reference library.— 


. WS New ‘Gleagow. Nova Scotia. 


In all respects a work that_ev 


student and home 
should possess.—Gov. Geo, T. J. 


erts, of N. 
The Encyclopedic Dictionary opens the dictionary | 
war which may ievelve the Centu oS Standard and 
the International.—_New York rid. 

It forms a ury of fone ntl and serves 
the iia as well as a dictionary. 


perfect treas 
oe i encyclopa 
Gieorge Patterson, 


ev. 


A marvel of condensation—a boon to Tez. eaten. = 
Rev. ene ~— Dt D.. LL.D., Bosto: 


unimpeachable ~ acouracy. 








“*Unabridged.’’ Cc Srieelae ° Peraid, § New York. 


ree tor Pantie 
Oifice, the U. 8. Su- 
Court, 


Every 
preme of 
nearly all the 

books. 


W TO CET THIS CG R 
ages four hasiisome fais J LR Lwin! K 
am of $16 is Understand: th 
ng the bal 
r. Any one wishing 
—_s +i is paste the cost of, 
mercial agency or any bank in Philadelph 


tse se of them while i payi 


* 641 *€ 2 eae 


or Ss 


and other Ed- 
ucators almost with- 
out number. 














THE BEST FOR EVERYBODY 
BECAUSE 


Books guaranteed as represented or money refunded if returned fee magpor ten days. 
a $2 by post-office a 5 ex 
whole set of 4 volumes is sent when the 

= Se rate of 7 cents per day. Ali freight or express c 


ycaab for the omnes 
\ eee the account | 


Pamphiet of 80 specimen pages free a receipt of 6 cents to pay postage. Address 
SYNDIGATE PUBLISHING COMPANY, 
237 So. Eighth St., Philadelphia, Pa. 


Extensive nformation 
—Public tol Philadelphia. 


check, and the 
D ——— manner, until the 
$2 is paid; paid thus you have spe 


~and send 81 fia 


to any com- 
ww Montion” this paper. 


month thereafter send 


set, may deduct 10 pet gent. 2 
on easy terms. 





It is easy to find the word wanted. 

It is easy to ascertain the 

It is easy to trace the growth of a word. 
It is easy to learn what a word means. 


CG. & c. MERRIAM CO CO., Publishers, 
Dr eld, Mass., v. S. A. 


ACENTS WANTED 
WEEK AGENTS 


S501 Se ea 


=m jacies or gents, selling 






National Patent Dish Washer, 
best made, simple, durable, low price, 
well and honestly made, w an 
dries dishes in two minutes, no muss, 
slop, scalded fingers or broken » 
a child can operate, every one warranted, one in a 
locality means a sale to all the neigh bors, sells on 
merit, every famil y buys, permanent situation, write 
for agency. World Mfg. Co., (D 23) Columbus, Ohio. 


A Desirable ¢ Holiday Gift. 


Recording “Thermom eter 
Gives a and continuous 
record fin it ink kot the temperature 
onaweekly chart. ...... 

Indorsed by he U. 8. Government. 

Standardized and Warranted. 


Write for particulars, 


THE DRAPER MFG. CO. 
152 Front Street, New York. 

















SEND TO US 
oT DO NOT MAKCL iT 
WANT 


FIRST CLASS 


YNAMO ATA FAIR PRICE 


; WE CAN SUPPLY YOu 


roe: Bicycle 


D0 NO 























Gas Engine Ignition 


Our Specialty. 
LEE & COLLINS, 
Electrical Experts, Meovadnock Bldg. . Chicago. 


MEN:| OMEN 


ban 


me, Lay which 
Serd for 
a tiw —~ 


‘BE Tose ave 












Grips Quickly and Firmly GALVANIZED 
as well as other Pipe, and will Not Orush 
a. Won't lock on pipe. Does not 
mar nut or highly polished 
fitting. Other 
features. 


Dealers. 
Send for Little Book, Free ee @ 
SAMUEL HALL’S 30M, 229 West 10th St., New York. 





ROBERT POOLE & SON CO. 


ENCINEER 1S & MACHINISTS 
TRANSMISSION MACHINERY 


MACHINE M MOULDED GEARING 





* 

* a 
* * 
*& ue * 
ty Yards * 

High 

* Ces 7 
* tows ” we 
* > ke 
© Informacion. Yr 
* aU. te 
KEKKKKKEKEEKKERE KK KKK KeKKE 








SCIENTIFIC AMERICAN SUPPLE- 


yee Any desired back — of the SCIENTIFIC 
HE AV IES] CLASS OF WO RK Hoon." "aiso to be bad of Bewsdeniers i ai” parte 





BALTIMORE. MD. 











Don't you want to ride SF pm | 
whee! hil the ear round and 
make faster time in the win- 
ter than you could ever 
dream of making in the 







BRASS BAND 


Instruments, Drums, Uniforms, F: ip 
ments for Bands and Drum Corps. 

est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free ; it gives Band 
Music & Instructions for Amateur Bands. 


LYON & HEALY, 33-35 Adams &t., Ch ag 





taleswe pny BL 
ratus Company, 2 re 





cago t. MA A 


lark St., Chicage, 








nits ws 


Genuine Hard Porcelain 


FOR 
ELECTRICAL PURPOSES. 
Prices and Estimates on Special 

Work Given on Application 
BRUNT & THOMPSON, 
Successors to HENRY BRUNT & SOR, Manufacturers. 
East Liverpool, Ohio. 





t 








| Engineers, a and pap d Sees 
=~ [MONITOR ‘rower cours, 


St. Louis, M 
8 Ene Sracer, Grano Rarios, Micnican. 
Casouine Launcr ENGINES ano LAUNCHES 


























Scientific 








ic American. 








| BMaveriisements. 


ORDINARY RATES. : 


Ineide Puge. ench insertion, - 34, comnts a line 
Rack Page. cack insertion. 3 a line 

7 Fer sme om ¢ Advertisements, Special and 
Higher rates are requir 

Yoe above are charger per agate line -- about eight 
words per ine. This notice shows the width of the Jine, 
and je s@t im agate tyoe Sngracings may head acver- 
tisemonts at Lhe same rate per agate (ine. by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Tharsday 
morning to appear in the following week's .sseue. 


BARNES’ 


New Friction Disk Drill 


FOR LIGHT WORK. 


tt requires a corps of scie 





modern rider. 
experts, superinte 
plant in the world—buy the best of high-grade 






under our own roof—hence we know we are right in warranting 
built in the world, regardless of,price. Do you want the best? pack coe le is free by a wa 








Are made in the Largest and 


Best Equipped Bicycle Factory in the World. 


ntific men to construct a bap ms that will meet the demands of the 
We have the best men in the world in each department—steel experts, mechanical 
ndent, master mechanic, etc.—the largest and most thorough! 


modern bierele 
rdless of cost, and make over? Dae 
the Waverley to be the best bicycle 


U.S A 


material, rega 





THE BICYC LE: 


Health and Disease 









Has these Great Advantages: The 
speed can be instantiy changed 


{TS [INFLUENCE IN 


By G. M. Hammond, M.D. A vai- 


from 6 to 1690 without stopping or : 4A - re cake Se on 
bel oi vabie and interesting paper in wht he s ex- 

—— he Hy ba eee haustively treated from the following standpoints: |. 
Ls i The use of the cycle by persons in health, 2 The use of 


the cycie by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 10@2. Price 10 cents. 
To be had at this office and from all newsdealers. 


HOLIDAY GIFTS 


SOMETHING 
LOVELY AND USEFUL. 


safety the smallest or largest 
drilis within its range—a wonder 
ful economy in time and great 
aving in drill breakage. 





Send for catalogue. 
W.F. & INO. BARNES Cd., 
1999 Kuby St., Rockford, Tl hn 


MAGIC KNIFE 


It works tte a charm, and wil! tickle a boy to death. 
Every man, woman, and child should carry one. | 
| 


Price ouly 1@c. by mall in stampe. 


OUR goc. MAGIC KNIFE | of a holiday gift. Prices satisfactory, 


ts a» sbarp as a raxrr, and wil) take the piace of a pair Catalogue free. 3" Mention this paper. 
of scissors or 4 knife costing $1. No woman’s = STEVENS CHAIR CO., No. 6 Sixth Street, Pittsburg, Pa. 


basket is complete without one. It is the chea 









No home is com- 
plete without our 


Celebrated 
Combination Chairs. 


Pleases every body, old or young, sick or 





| well. A pleasani, life-long remembrance 





to bay the Me. knife as it wiil last « bifetime. 

The ewe will be mailed for 35c. in stamps. 
t2™ Agents wanted in every pert of the world. Address 

THE MAGIC KNIFE CC. 


75 Exchange Place, Previdence, R. I.) 


There is hardly a USE OF POWER 


tim Pactory, Mill, Store, Office, | 
Blevator, Oreamery, or Shop— 
or on the Farm, the 


“CHARTER” 


is not now ey It ts aleo run- 

—_ Pumps, | 
rash! achines, 
. = Ut course it also Machines, 


CHARTER GAS ENGINE co. "P.O. Box 148, Sterting, II. | 
WE ARE BUILDING 


The Oelebrated - 
‘HORNSBY-AKROYD' 


: Arm — — Bik 
The De La Vergne Refrigerating Machine Co. 


Focr £. . 19670 ‘Sracrr, ntw YORK. , 
js wanna ton FINE TOOLS ETRY SHop 
ans © FU BESLY & CO. 


AND ARERGY. CHICAGO, NLL.US.A.—~ 


iCKk- HOUSE AND COLD ROOM.—BY 
& G. Hatfield, With directions for construction. Four 
engravings. Contained in SC; ENTIFIC AMERICAN SUP- 
PLEMENT, No. 58. Price 0 cents. To ve bad at this 
oes ano from al! newsdealers 


my Rota Gupa, Huggies H orpess, 
1c Machine Chegane Pixnas ~ales,Toos 
sea es « eof oll vostetlen ana 00 other urticies 
Lists free. Oune. pay Chaeago ili, 


= 























Mistakes in Addition, 
Office Headache, 


and mistakes in carrying f cward 
don't oceur where the Cx thon | 
’ meerisucsed. It saves half the 
time tn doing the wort and all 
time locking fer errors. Sotves | 
with —— rapidity and abwolute 
recy all arithmetical prob 
seme hy don't you get one! 








HALF A CENTURY OF CYCLES.—AN 
interesting history of the cyele from its origin ap to the 
present time. ne first crank-drigen bicycle. The 





| TRON and STEEL TANKS. 


| DECEMBER 7, 1895. . 
The $5.2 | 
POCKET KODAK 


EASTMAN KODAE ©CO., 


and booklet 
ee dan ROCHESTER, WN, Y. 


TOWERS 4» TANKS 


ALL IRON TOWERS 


of 4 and 12 Columns, 

for Wee Fe. ‘ 

PLAIN, ALL WOOD TOWERS 
ELEVATED TANKS 
for Automatic Fire Sprinkler 
MANUFACTURERS OF 



















Dp] 
XX 
<p 
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Louisiana = Mate Wood Tanks 


W. E. CALDWELL co., 


219 E. Main Street, 
LOUISVILLE, KY., U. S. A. 








The “Climax” Stereotyper 


AND 


*bomre-shaker”’ and its successors. The trieyele. The. 


modern wheel. 

revement. The pneumatic tire. A hand and foot cycle. 
With 9 iDustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 101%. Price 10 cents. To be 
had at this office and from all 


Cycle building a science. Points of im- | 


Moulding Press combines, 


"= i ge | Ste- 
> of metal 


¢ Rub- 
ber Stamps. Should be in use in 
every pri office. See Scr. AM., 
Dec. 30, 1898. md for circular to 
THE J. F. W. BORMAN CO. 
217 E. German St., Baltimore, Md. 


Rubber 
type 


for making 
reety pes to be 
stereot 








THE ACKNOWLEDGED 


PERFECT 
PULVERIZER 





‘ 
Is the . Criffin mill,” whose first cost, wear, and operating ex- 





ae +. 


sre 
oe 
+ eo P<— ov) 


pense is much less than stamp mills, and which yields a larger product 
at less cost than any other mill, with perfect success in every instance. 

It will work by either the wet or dry process, and deliver a uni- 
formly sized finished product of from 30 to 350 Mesh, with equal facility. 
Its capacity is 3 to 4 tons per hour on Phosphate Rock, 1 % to 2 tons per 
hour on Portland Cement, Quartz Ores, etc. 


Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Br adley Pulverizer Co., No. 92 State Street, Boston. 








BOOKSESPERS, .WANTED 
| Henry Goldman, lave an, laventor, 149 Li La Sal ‘Salle St., Chicago 


le St, Chicago 
‘AUTOMATIC ¥ WIRE STRAIGHTENING 


AND 
By Cutting Machines 
For particulars, address 
| JOHN ADT & SON, 0 State &., New HAVEN, Conn, 


Will Straighten and Cut 
POSE EN seat 
ple coer ekee. 


Write for Pamphiet. 
FELT & TARRANT MFG co. | 
62-66 tueors BT.. Cumeaae. 








——. — 








The 

American 

Bell Telephone 
Company, 


down, at rate of 155 feet 














accurately from §) feet 
Smiths & herd 261 Wabash » Avenue, 








125 Milk Street, 
Boston, Mass. 


METAL 
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The Shipman Auto- 


matic Steam Engine 


NO SKILLED ENGINEER. 
Kerosene i! Fuel. 

1, 2. 4, 6and 8 horse power. 
No Extra Insurance. Efi- 
etent, Economical. Durable. 

SHIPMAN ENGINE CO. 
20 —— Street. 
BOSTON, MAS&, 







“BA BY 19, 
SEWING MACHINE. 


A Child can Operate it. ... 
ene” BABY” is 








prepa 

iiluctratton ica =. 
act ~bh of this latest wonder, 
with a sample of its sewing, 
sent with our catalogue of 
5,000 cks and Novelties, 
ed by ame furnished with 







upon application. Fastened 
each machine, but not shown in 


PECK & SNYDER, 130 Tesens St., New York. 


JESSOP SS 


ve FOR TO 


STEEL 


> AWS 


Ls 


PRIESTMAN SAFETY OIL ENGINE 
Franklin Inst. 


bo ee operation.” — 
sd wITOEe ™ Kerosene, NOT Gasoline 
NGINEER 


Simple, Au- 
tomatic. 
ing, Pumping, Milling, ete. 


PRIESTMAN & COMPANY, inc. 
Frent and Tasker Streets, - - Philadelphia 


“WOLVERINE” GAS »”° GASOLINE 
ENGINES, Std MRR 


The “ Wolverine ”is only re- 

the market. It to the lightest en- 
e 

gine for its power. 














- Abso- 
lutely safe. ufact’d by 
WOLVERINE MOTOR WORKS, 


t2 rea 
GRAND RAPIDS, 


“Pacific” & “Union” 
Gas & Gasoline 


ENCINES. 



















This ( ompany owns Letters- ) 
Patent No. 463,560, granted 
to Emile Berliner Novem- : 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering al! forms-of That you can run 
; yourself. 
Microp ione Transmitters 
} That is Clean 
or contact Telephones. and Safe. 
f a 4 Send 10 cent stamp for Iiustrated Catalogue of . . . 
7 
| ain? cm 
SS Po GAS ENGINE AND POWER COMPANY, (85th 









am ___ THE ONLY NAPHTHA LAUNCH. 





St., Morris Heights, New York City. 


SINTZ GAS ENGINE CO. 


GRAND BArTpC DS, MIOH., 
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